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Try It at Our SScpeiise . . , 


etS 


%eturn Coupon for Sample 


TEARNfor your self how promptly out the irritation of inhalants 
JLi and effectively Swan-Myers containing menthol, thymol, 
Ephedrine Inhalant, 1%, No. 66, eucalyptus, or other aromatics . . . 
relieves the nasal congestion of Stocked by dealers in 1-ounce 
colds, coryzas and hay-fever with- and 1-pint bottles. 



SWAN-MYERS CO,, Indianapolis, Ind. 

Send physician’s sample Stvan-Myers Ephedrine Inhalant, No. 66, to 
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An Important Factor in InfcnU Fecdw^^ 

Noiv. as always^ _ - 7 . • '.,4 

the attenuation of the casein curd of cow s ludk is the most iiufioTlant 

/' single factor in directing the preparation of an inlanl s did. 

/ ' 

Noiv, as alivaySf . 

Mellin’s Food meets this situation to the satisfaction ol the }ti un 

and to die comfort of the baby, for liy the use of JF 

■>/ 

Mellin^s Food 

as a modifier of milk for infanl feeding the casein ciivil is mini 
• .floccuient and sponge-Iikc, easily permeated by llie Huids of the .‘j 
and incapable of forming loiigli, tenacious masses. 

This is why - 

constipation and other nutritional disturbances due to casc-in <‘ur(]s\^ 
• so rare when Mellin’s Food is used as the milk modifier. ' , ■ 
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j' Hundreds of years ago in the famous .Al-Manstir hospital 
at Cairo, a restless patient tvas hilled to sleep in' means 
of soft music, or by the rhythmic cadence of an Arabian 
Nights tale. 

Today the modern pitysician, with the knowledge of cen- 
turies at his command, prescribes DIAL, “CIBA,” the 
non-narcotic hypnotic which has been found so unnsuatlv 
elfective. 

'‘To know it is to prescribe it** 

Issued hi Tablets^ Ampules and in Elixir Form — 
available at your druggists 


.V, 

• '‘ ••■/' - ‘ -'i-' 

' ■■•f^ ■ •..- J--' 

-i ■•■hr',. 

/I ,-. •• ', , ;, . '■ .'1 ■',! • i ' i-' ' ' 








i'- -' .- V 

I ■ •'■•i'’ 












oMlill ^30 '! ' SPHV 


■ ^ 

■• Ayy-oi '.'"^WV-:' 

SPHVGMO) ANDMETER ' •^lu 'S'" ' 


iTyc.os OFFICE TYPE 

, SPHYGMOMANOMETER 

1 in the Operating Room 
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The use of the newer anaesthetics make the routine '/ 

measurement of blood pressure during the operation x- ■ :•/ 

'; even more imperative than by former methods. 

The Tycos Office Type Sphygmomanometer, ^ because of its 
principle and design, meets every requirement in its field. ^ 

Placed on the wall, attached to the operating table, or resting 

on the anaesthetist’s table it renders the determination of blood Tycos Office Typo Sphygmo- 
' i j • i, manometer shown above, lias 

pressure easy, accurate and convenient. silvered metal dial, lonn 

The same instrument also gives valuable information on the rate hand, sturdy cream colored 

<md force of the brachial pulse. JarhST^.’pS; 

\Case finished with the new indestructible cream colored enamel. f37-50- 


o discoloration of the dial. 

Write us for further information relative to table bracket, carry- 
t case and other accessories. 


lUuFtrntion courlrt'j of Ilohj 
A''om<! Unr^ntnl, Dr. (Jro. I'. 
Tcancck, N. J. 


ROCHESTER, N.Y., U.S. A. 


CANADIAN PDANT 
TYCOS BUIDDINO 
TORONTO 


M.urtjrACTur.iNO distridctop-.s 

IN GP.KAT BRITAIN 
6nOP.T A M.130N, LTD., LONDON- 


ORGANOTHERAPY 

can be effective onl^ through the use of de- 
pendable endocrine prodncts. K proper man- 
ufacturing process is absolutely indispensable. 


« * * * every Jink in the manufacture of the glandular 
substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously potent weapon or an inert 
mass.” — ("Our Problems in Endocrinology,” Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 
Endocrinological Society of the City of New York, 1922.) 

Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 

epinephrine 

epinephrine chloride sol. 
desiccated pituitary body, u. s. p. 
dried suprarenals, u. s. p. 
dried thyroids, u. s. p. 

SOLUTION OF POST-PITUITARY 
CORPUS LUTEUM 

pancreatin, u. s. p. 


Insure potency and constancy of action by prescribing 
the products of 


G. W. CARMIICK CO. 


Manufacturers \ 

.1 1 
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.!-24 Mt. Pleasant Ave., Newark, N. J. 
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The Battle Creek 
Super Solar Arc Lamp 

For Heat, hight and Ultra-violet Therapy 

T he new Battle Creek Super Solar Arc Lamp is 
unique in the field of Phototherapy appliances. 
It is the result of our own 40 years’ experience as pio- 
neers in the production of therapeutic arc lamps in 
this country. 

Many advanced features of construction make the new Battle Creek 
Super Solar Arc Lamp noteworthy. A snap of the switch starts the 
arc burning at full power. No time is lost in waiting for the rays 
to attain adequate intensity’. The lamp hcinuaiitomaticalljadjuiltd 
by magnetic feed, the largest arc possible with the given current is 
always maintained. 

A specially constructed adapter is furnished with the lamp. It is 
designed so that the arc does not heat the applicators. Any stand- 
ard quartz applicator may be attached. 

By giving off rays in both the infra-red and ultra-violet the Super 
Solar Arcmay be used to successfully treat a wide range of diseases. 
The technic of handling it is easily mastered. Various spectra arc 
instantly obtainable by the use of different carbons. 

ITV hare recently prepared a new bulletin which describes 
tally the many advantages of the new Super Solar Arc 
Lamp. h\ay we send you a copy? 

Sanitarium & Hospital Equipment Co. 

Battle Creek Michigan 


Battle Creek Therapeutic Appliances Include: 


Hy droth erapy Apparatus 
—Type G 3 

The Battle Creek Hydro- 
therapy Apparatus is con- 
structed throughout of 
high quality brass. The ap- 
pliance has wall type con- 
trol and gives jet. rain or 
shower, perineal, needle, 
spray and Scotch douches. 




Electric Light Bath 
Cabinets 

Three models varying in 
size and cost. Each cabinet 
complete with special 
comfort chair and neces- 
sary bulbs. Made of the 
finest hard wood water- 
proof cemented veneer. 


The Battle Creek Radiant 
Baker 

A tested appliance for heat 
application. Tlie Baker is 
constructed of aluminum 
and asbestos, and equip- 
ped with safety rheostat to 
prevent excessive heating. 


The Battle Creek Treat- 
ment Photophorc 
A most efficient appliance 
for making local applica- 
tions of beat. It combines 
the essentials of many ex- 
pensive therapeutic lamps 
in one simple effective 
appliance. 
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Modern 

DIPHTHERIA 

ANTITOXIN 

T he DIsco^^^T of DiplitlisriaAririioxiiijtliroiiffli 
the work of JR-Oux, Yersin, and von Belning, 
marks one of rhe imporranr points in die kistor}' or 
medicine. Y"idi this fascinating stor}* oi tne 
announcement oi Antidiphtheritic Semm and me 
conntless lives that it has saved through the vears. 
is intimately associated the remarkable progressive 
development of the product itself. 

There is a vast diS'erence between the ^kntidiph- 
theritic Serum of 1S95 and the Diphtheria ^Indtoxin 
of today — 2 . diherence which is a tribute to the 
unceasing research work which has been carried on. 

Gmsider two striking features oi the latest Parke. 
Davis &: Co. product: reduction in volume, and 
absence of color and haziness. Then consider, too. 
the fact that it is pracdcaliy free from unncessary 
non-antitosin-bearing protein — ^materially reducing 
the risk of producing semm reacdons. 


xils ^ rf rxs::^- td zc-ztr.lzTzs 

c tcsTlz' ^ 


^ j iJJ tT , 


PARKE, DAVIS & CO. 

l-:rrr:jr 2sc- 1 jr* r:zsr:z']j:::T2rz rTVzTlrzl::^! 

DETROIT, IsnCmGAN 
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<i«r DOSAGE ^ 

OraWy: 8 to 32 mm- 
tms 3 time 5 8aily uncil 
combrnsacton 15 re- 
ejtaMljKed. Reduce 
dojage gradually. 

By injection: in criti- 
cal cases, inject 7 t04cc. 
iJTrferafclymtorhcvdn, 
following tn't/i 3 cc. 
dee^ into the mmde 
every 3 fiourj. 

Dilfltgn ti tmr wt> <n viab, 
cmtmb, oral tobUo end 
I hyt>otimnic cabtm. . « « 














o-^ trial for your hag \ 
uv// if ffn/ en request \ 

’^^Hoffinaim -LaRodie Qiemical'WOT 

*^akcra ^'^fedidnesof'Rare CJaaltty 
19 CLIFF STREET 


PmASE Mention THIS JOtFRNAL When* Wiutixg to ADraimsEns 


7 





FORMULA 

'Active Ingredients 
in Grams Per Liter 
Zinc Chloride 2.191 


Menthol . . 
Ol.Cinnam . 
Formalin . . 
Saccharin . 
Ol. Caryoph 


0.382 

1.486 

0.431 

0.361 

0.297 


Alcohol 3 % 



TPt"..--' 'Jg- 


astringent .'°DEODORA'Hr 

*Ji -,«a«ieo*CKT» *- 
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** *<•«»• O'. 

. ‘“Rt:P^RtO ONLY BY 
■ - LAVORIS CHEMICAL CO. 

i .-*.^^'**NtAPOLlS.MtNN C6A. 

^^^1 I ^ OMT^ptQ CA**rA 

\ MOL TH \U5II DAiiVl’a^: 

' '•'cf't‘ 4 ? -^MC e^CA*- -A*' 

•*:. ZAVHf . . 


'’‘•V.A.HV. -Mj. 


How LAV^ORIS Coagui 
Exiidiat^es From Tte 
^[iiioo'itiis Surfaces 

Aside from the deodorizing, detergent, 
and stimulating qualities of Lavoris, it 
is also a very effective and agreeable hygienic 
agent. When applied regularly it will prove of 
marked assistance in inflammations. Tenac- 
ious exudates are coagulated and surfaces 
cleansed of toxic material. 

Once the inflamed and swollen surfaces 
are cleansed, further elimination is encouraged 
and toxic absorption minimized. This is fol- 
lowed by penetration and stimulation of the 
tissues, improved blood supply and resistance. 

Since the perfection of the Lavoris process 
of manufacture, more than a quarter of a 
century ago, Zinc Chloride, a very valuable 
agent, was made available to the profession 
in this accurate, stable, and agreeable mixture. 

A professional supply of Lavoris will be 
mailed you upon request. 

Lavoris Chemical Company 

918 North Third Street 
Minneapolis, Minnesota 
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Diphtheria, at all seasons of the year a serious disease, is of 
special importance NOW because of its high seasonal incidence. 


SQUIBB OFFERS RELIABLE PROTECTION AGAINST DIPHTHERIA 

1. In cases of clinical or suspected diphtheria and for pro- 
phylaxis — Squibb’s Diphtheria Antitoxin. 

By Squibb’s method, a superior Antitoxin has been devel- 
oped, which attains a degree of purity, clarity, fluidity, 
and freedom from serum-reaction-producing proteins. 

2. For determining susceptibility to diphtheria (Schick test) 

— Squibb’s Diphtheria Toxin. 

The Schick Test is still the most reliable clinical test for 
determining whether a person is susceptible or immune 
to diphtheria. Also for checking success of immunization 
by Toxin-Antitoxin. 

3. For active immunization against diphtheria — Squibb’s 
Diphtheria Toxin-Antitoxin Mixture prepared with Anti- 
toxin from the sheep. 

The remote chance of sensitizing the patient to horse 
serum (which may be used at some later date, as in 
treatment with antitoxin for tetanus, erysipelas, scarlet 
fever, etc.) has been eliminated by substituting in this 
mixture, concentrated antitoxin prepared from the sheep 
for that prepared from the horse. 

4. Also for active immunization against diphtheria — Squibb’s 
Diphtheria Toxoid. 

This is prepared chemically w'ithout the use of either 
horse or sheep serum, and effects a high percentage of 
immunity with but tsvo doses given two to three weeks 
apart. 

Write to our Professional Service Department 
for detailed information regarding these 
products, their choice, dosage under varying 
conditions, etc. 

E-RiSccpiBB Sons, New T bitK ^ 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858' 
Please Mention THIS JOURNAL When Writing to Aut'ERTisERs 
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Importance of Early 
Administration of 
Diphtheria Antitoxin 

Every day lost in adminis- 
tering diphtheria antitoxin 
counts against the patient’s 
chance for life. From a 
mortality of less than 1% 
when given on the first day 
of the disease, there is an 
increase to 25% on the fifth 
day. It is an alarming fact 
that in a large percentage 
of diphtheria deaths, the pa- 
tients arc moribund before 
they receive antitoxin. 
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SQUILL THERAPY 

SCILLAREN 

"SANDOZ” 

Pure Glucosidal Principle of Squill 


Safe, powerful, cardiotonic 
with a wide range of indi- 
cations. 

EfiScient diuretic, increasing 
urinary output and nitrogen 
elimination. 


xJVLay succeed when other 
cardiodiuretics fail. 


Samples and Clinical Reports on Request 

SANDOZ CHEMICAL WORKS, Inc. 

710 Washington Street, - . - - NEW YORK, N.Y. 
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Theocalcin 

Theobromine - calcium salicylate 

Well tolerated vasodilator and diurectic 

See New and Non-official Remedies, A. M. A. 

Goblets and powder. Dose: 3 to 6 tablets a day 
E. BILHUBER, ffic, 23 West Broadway, New York City 
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There is one farm in the U. S. 
which is not agitated over the 
usual farm problems. It has a 
“farm problem” all its own. 

Located on the shores of Lake 
Minnetonka, in Minnesota, 
the Foxglove Farm has one 
crop — Digitalis. 

Here, from seed to finished 
product, the cultivation of 
Digitalis is supervised by 
Upsher Smith and his sons 
personally. 

The leaves are cut by hand, only 
those which are full grown and un- 
damaged being selected for processing. 
They are dried quickly, in darkness, 
to preclude the possibility of decom- 
position, which might result from air 
or sun drying. 

Each batch of the finished product 
is standardized by the Hatcher Cat 
Unit Method to conform to a definite 


and uniform potency which has been 
kept consistently uniform for ten years . 

A simple and accurate guide to 
dosage is discussed in the interesting 
free booklet “Back to Withering.” 

For convenience of calculation, each 
preparation carries a dosage equiva- 
lent, thus: 

Tincture I minim per lb. body weight 

Capsules 1 Caps. “ 10 “ “ “ 

Tablets 1 Tab. “ 10 » « » 

It will be worth your while to pin 
your faith to Upsher Smith on 
Digitalis — insist on the green seal and 
the green signature as evidence of the 
genuine original product. 

Let us prove our claim to supe- 
riority. If you will let us send you a 
container direct from Fox- 
glove Farm the clinical test 
you make will convince you. 

THE COUPON IS FOR 
YOUR CONVENIENCE 




Your Druggist can supply your 
orders for Upsher Smith’s DIGITALIS 


Upsher Smith Co., as-1 

554. Sexton Bldg., MINNEAPOLIS, MINN. 

Gentlemen: Please send me for clinical trial, free 
of charge, a prescription package of 

□ Tincture Digitalis I — | Capsules FoUa-Digitalis 

'‘Upsher Smith” I I ‘‘Upsher Smith” 

(.Mark product preferred) 

Mail this together with prescription blank or 
letterhead Jor address 


Please jMeotiox THIS JOURNAL When Writing to Advertisers 
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Pertinent Facts 
About the Entire 
Quartz Mercury 
Anode Type Burner 



1. Stability of the arc 

2. Does not generate ex- 

cessive heat 

3. No fumes or smoke 

4. Requires no adjustments 

5. Operates without atten- 

tion 

6. Low cost for operation 
7- Technique easily stand- 
ardized 

8. No danger from sparks 

9. Maximum treatment at 

minimum cost 

10. Saves time 


Divisional Branch 
Offices 

Atlanta, Georgia 
Medical Arts Bldg. 
Chicago, Illinois 
30 North Michigan Ave. 
New York, New York 
30 Church St. 

San Francisco, California 
220 Phelan Bldg. 


In the consideration of 

ULTRA-VIOLET LAMPS 


T he potency of Ultra-Violet Ray Therapy 
has such tremendous interest possibili- 
ties that every Medical Practitioner should 
-investigate its use — in doing this you should 
; strongly consider — 

That the generator should have for its 
imain purpose the production of Ultra- 
Violet Rays in quantity and quality effi- 
cient enough to insure the proper clinical 
results. 

) 

V The Hanovia Quartz Lamps, the Alpine 
iSuN and Kromayer do just these things. 


With them the first clinical results were 
accomplished and the findings accepted by 
the Medical Profession. Today, they are 
recognized as standard the world over. 

The intensity of these lamps means low- 
cost operation, and minimum therapeutic 
time — especially important in the busy 
office. Uninterrupted use is almost assured, 
as spare parts and adjustments are un- 
necessary. 

Clip and mail the coupon for literature 
on these lamps and recent medical papers. 


The 

Alpine Sun 
Lamp 




Hanovia CHEarrcAL & Manufacturing Co. Dept. A-8 
Newark, New Jersey - 

Please furnish me, without obligation, reprints of your authori- 
tative papers upon the use of quartz light or the treatment of 

Dr 

Street City State 
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PEPTIC ULCER OF THE ESOPHAGUS.* 

By Julius Friedenwalu, M.D., Maurice Feldman, M.D., 

AND 

Waitman F. Zinn, M.D., 

BAIiTIMORB. 

(From the Gastro-enterological Clinic of the Department of Medicine, University 

of Maryland, Baltimore.) 

Peptic ulcer of the esophagus, which closely resembles a similar 
affection in the stomach and duodenum, occurs most frequently in 
the lower third of the esophagus. Though this condition is rare, it 
occurs sufficiently often to be of clinical interest; however, but 
little attention has been directed to it, especially in this country. 

Tillestoffi classifies all other forms of ulcerations of the esophagus 
into the following groups, which he considers must be excluded 
before the diagnosis of peptic ulcer is made; (1) carcinomatous; (2) 
due to the action of corrosive substances; (3) due to foreign bodies; 
(4) occurring in the course of acute infectious diseases; (5) decubitus; 
(6) due to aneurysm; (7) catarrhal; (8) due to traction diverticula; 
(9) tuberculous; (10) syphilitic; (11) varicose; (12) due to thrush. 

These forms of ulceration need not be considered here. The 
recognition of peptic ulcer of the esophagus has been a matter ’of 
comparatively recent date, though isolated cases have been reported 
as far bade as 1839. Von Hacker and Lotheissen,^ however, note 
that many of these were so indefinitely described that the diagnosis 
of peptic ulcer remains doubtful. 

* Presented at the Meeting of the American Gastro-enterological Association in 
Waslungton, May 1, 1928. 

VOp. 177, NO. I.— ^ANVAHV, 1929 
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The first case to be described in literature was that reported by 
Albers^ in 1839. This was followed by Valleix,'* 1844; Reeves,® 
1853; Flower,® 1853; Vigla,^ 1855; Part,® 1857; Trier,® 1864; Eras,^® 
186G ; Knott, “ 1878. In all of these cases, attention was called to tlie 
similarity of tlie lesion to that observed in perforating gastric ulcer. 
However, Zenkeri® was convinced that the ulceration in these cases 
was due to carcinoma or perforated traction diverticula or to foreign 
bodies, or that other causes existed other than actual peptic ulcer. 

The 3 first cases which were histologically proven were described 
by Quincke, “ in 1879, and tins author deserves the credit of having 
placed this affection upon a definite pathologic and clinical basis. 

Since this period, von Hacker and Lotheissen® have collected 91 
cases in all. Of tliese, however, but a small number have been 
definitely proven by autopsy or by histologic studies. In some of 
these cases, scars were noted which on further investigation were 
observed to be due to peptic ulcer. A few instances of peptic ulcer 
of the esophagus have been described in children. Spiegelberg^^ 
and Meier*® observed fatal hemorrhages in 2 infants, aged five and 
six years, and Dorn*® reports a similar outcome in a female, aged five 
months, due to an ulcer situated just above the cardia. Zuppinger**' 
has reported a perforation due to peptic ulcer in a child aged eight 
years which was fatal. Meulengraclit*® described a peptic ulcer of 
the esophagus in a female, aged two and three-quarters years, which 
was associated with dilatation. 

Pathology. Peptic ulcers of tlie esophagus are usually observed 
in the lower third of tlie esophagus, though occasionally they are 
located higher. When occurring high they are usually produced by 
extension from below though they may be due to unusual causes, 
such as trauma, traction diverticula or to tuberculosis. 

'SAdien situated low near the cardia they rarely extend down into 
the stomach. In six instances collected by Tilleston* all of which 
came to autopsy, the adjacent wall of the stomach was likewise 
invaded; however, in these cases the cardia was found to be the 
primary seat of involvement, the ulcer extending directly up into 
the esophagus. This observation has been confirmed by Evers- 
mann,*® FraenkeP® and others; 

The size of ulcers of the esophagus varies greatly. They are often 
small and may again be 8 to 10 cm. in length as has been described by 
Quincke*® and Zahn.®* They are usually single, occasionally mul- 
tiple. The small ulcers are ordinarily round or oval, while the 
larger ones are irregular in appearance. The large cylindrical ulcers 
are due in some instances to a confluence of smaller ones (Reheri®). 

The right posterolateral wall of the esophagus is usually most 
frequently involved in this disease. In tire instances collected by 
rillestou,’ the ulcer was found in the anterior wall twice, in the 
posterior wall tliree times, on the left side twice on the right three 
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Peptic ulcer of the esophagus may be very superficial, appearing 
only as hemorrhagic erosions or simple mucosal ulcers. On the other 
hand, they may be extremely deep; and, as in ulcer of the stomach, 
bloodvessels may become eroded leading to hemorrhage, or perfora- 
tion may take place or adhesions to neighboring organs may form. 

In the superficial ulcers the edges are clean cut, presenting a red- 
dened granular base. In those of long duration, a punched-out 
appearance is noted with a funnel-shaped base, the base often being 
smooth with undermined edges. The surrounding membrane is 
usually normal in appearance. These ulcers, therefore, resemble in 
many respects ulcer of the stomach and duodenum. It is interesting 
to note that when perforations do occur they are apt to take place 
into the abdominal or lesser peritoneal cavity. Perforations of this 
type have been described by Winkler,^® Huwald,®^ Sencert.^® Per- 
forations may, however, take place instead into the periesophageal 
connective tissue, pericardium or right or left pleura and gangrene 
of the lung with pyopneumothorax may result or the aorta may be- 
come involved. 

As in ulcer of the stomach, healing usually occurs with the produc- 
tion of cicatrices. In the small ulcers, but slight scars occur pro- 
ducing but a miminal degree of puckering. In large ones, contrac- 
tion takes place with the formation of stenosis. This is usually 
circumscribed and can be easily recognized by means of fluoroscopy 
or esophagoscopy. It can be readily dilated but hemorrhage is 
easily produced; a condition described by Guisez^® as characteristic 
of peptic ulcer of the esophagus. 

According to Tilleston,^ scars occur in 25 per cent of the cases. 
Sencert^® considers, however, that healing is far more common than is 
realized, inasmuch as only severe types of the disease have thus far 
been recognized. This is probably true, inasmuch as in addition 
to the presence of the ulcer of the esophagus an identical condition 
often occurs simultaneously in the stomach and duodenum and the 
esophageal lesion is thus apt to be overlooked. Microscopically, 
the usual characteristic inflammatory infiltration without evi- 
dence of tuberculosis or cancer is noted, together with slight hemor- 
hages and occasionally thrombosed arteries. Stoerk was the first 
to observe in a case of Fraenkel’s in Nothnagel’s Clinic, glands at tlie 
edge of the ulcer, which in all respects resembled those of the stomach. 
This observation was confirmed in a case noted by Tilleston.^ 
Schaffer, however, claims that glands of this type may exist in 
the normal esophagus at times. The examination of the stricture 
area of the wall of the esophagus reveals sclerotic connective tissue, 
which invades all the layers of the esophagus and which also sur- 
rounds the markedly hj^ertrophied muscle fibers. 

According to von Hacker and Lotheissen,^ in 17 instances these 
ulcers were detected accidentally at autopsy, the immediate cause 
of death being peritoneal cancer, Bright's disease, gall-bladder 
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perforation and perforating gastric ulcer. Difficulty may arise in 
determining tlie exact etiology when only a cicatrix remains. The 
similarity to an apparently healed superficial carcinomatous ulcer 
must be considered or to an ulcer produced by a foreign body or even 
to other less frequent conditions as perforations from without or 
perforating traction diverticula. 

Etiology The etiology of peptic ulcer of the esophagus is in every 
respect similar to that of the stomach and duodenum, and, therefore, 
requires no further discussion here. In order, however, that this 
affection may occur it is necessary that the cardia remain patent, so 
that the regurgitated acid gastric secretion may continue its corro- 
sive effect upon the localized diseased area in the mucous membrane 
of the esophagus. Diseases in which vomiting or regurgitation of 
food occur therefore play an important role in its etiology. 

Attention has been called by Tilleston,^ von Hacker and Lotheissen- 
and others to the occurrence of this affection associated with 
stenosis of the pylorus and gastric dilatation which may produce a 
relative insufficiency of the cardia allowing the continued regurgita- 
tion of the acid secretion. This occurred in 23 per cent of the cases 
collected by Tilleston. As a further proof of the truth of this explan- 
ation, von Hacker cites an instance of pyloric stenosis associated 
with peptic ulcer of the esophagus in which healing of the esophageal 
lesion was brought about by means of gastroenterostomy. 

That regurgitation of the acid gastric juice cannot alone produce 
ulceration of the esophagus is evidenced by the fact that in many 
instances of the most aggravated types of pyloric stenosis, this lesion 
is not produced. The relation of the gastric acidity to esophageal 
ulceration has been noted by Tilleston^ in seven instances. Hydro- 
chloric acid was present or increased in six and diminished in one 
instance. 

Among other factors of etiologic significance concerned in the 
production of ulcer to which attention has been directed by various 
authorities are local diseases of the bloodvessels (varicosities) of 
the esophagus (Abram,-® DemeP®) nervous disturbances in the 
form of cardiospasm (Meulengracht,^® Schmidt®®); and trauma 
(Kraus,®^ Ortmann®®). It is important to note on the other hand, 
that Guisez®® is convinced that many of the so-called simple ulcers 
of the esophagus are actually only localized cluonic inflammatory 
processes which finally terminate in stenosis without undergoing 
definite ulceration and that simple ulceration of the esophagus is 
rare. The cause of the strictme in these cases is according to tliis 
authority an initial spasm. ^^Tien the spasm becomes sufficiently 
prolonged and persistent, permanent dilatation with stenosis is 
produced. This observation has also been confirmed by McKinney.®® 
An interesting fact still remains as Fisher®'* has pointed out, which 
further illustrates^ the similarity existing between duodenal and 
esophageal ulcerations, namely, the occurrence of ulcerations of the 
esophagus following external burns. 
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Ulcerations have been most frequently observed in adults, the 
condition being most common between the thirtieth and seventieth 
years. 

The ages of our cases ranged as follows. 

Years. Cases. 

20 to so 1 

30 to 40 2 

40 to 50 4 

50 to 60 3 

60 to 70 3 

Total 13 

According to von Hacker and Lotheissen,^ in those instances in 
which the diagnosis has been arrived at by means of esophagoscopy 
or by the detection of cicatrices of ulcers, the disease is evenly 
divided between males and females. Perhaps when the ulcers are 
present in the lower segment of the esophagus the proportion is 
slightly in favor of males. In our 13 cases there were 6 males and 7 
females. In the cases collected by von Hacker and Lotheissen the 
diagnosis was made in 26 instances on the living subject; in 22 by 
means of esophagoscopy, once at operation for perforation into the 
abdomen (Sencert^®) and on three occasions this affection was 
accidentally noted while operating in the abdomen (Dressman,®® von 
Mikulicz®®). 

There were 13 cases of peptic ulcer of the esophagus in our series. 

Case History.-— The following history presents the most important 
features of a typical case. B. B., male, aged twenty-eight years, had been 
complaining of indigestion for the past eight or nine years, consisting of a 
pressure feeling in the chest around the heart, pyrosis and shortness of 
breath. Recently, there had been difficulty in deglutition associated with 
pain at times, beneath the ensiform cartilage and the lower sternum radiat- 
ing to the back between the shoulder blades. The difficulty in deglutition 
was more marked recently and especially following solid food. Regurgita- 
tion of food was frequent and at times no nourisliment was retained for 
several days. Gaseous eructations and heartburn were frequent and the 
patient was greatly constipated. He had been living on a very restricted 
diet, mainly of liquids, and had lost 10 pounds in weight. 

On examination, the chest organs were found normal. The abdomen was 
slightly distended but there were no enlargements or masses present. There 
was a distinct tenderness in the epigastrium beneath the ensiform cartilage 
and over the lower sternum. The test meal showed a total acidity of 32. 
free HCl 18. 

The Roentgen ray report was as follows: “The heart and lungs are 
normal. The esophagus shows a persistent defect at its lower end just above 
the cardia on fluoroscopic examination as well as in the plates. The stomach, 
duodenum, and colon are normal.” The esophagoscopic examination reveals 
a definite ulcer with indurated edges above the cardia corresponding in all 
respects to the picture obtained by means of the Roentgen ra 3 ^s. The 
diagnosis of chronic ulcer of the lower tliird of the esophagus was made. 

The chart on page 9 presents the important findings of our 13 
cases of peptic ulcer of the esophagus. 
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Symptoms. In most instances, the disease runs an entirely 
latent course and symptoms are not produced or they may be of so 
mild a type that the condition may not even be suspected. The ini- 
tial signs are not sufficiently characteristic to arrive at a diagnosis 
and only following a considerable period of time are the actual S3^mp- 
toins manifested. In fact, the ulcer may remain latent until perfora- 
tion or hemorrhage talces place. 

The prominent symptoms of this disease are pain, dysphagia, 
vomiting, hemorrhage and perforation. 

1. Pain. Pain is a ver^^ constant sj'^mptom; it occurred in 84 
per cent of our cases. It usually appears in the epigastrium, at the 
xiphoid cartilage or beneath the sternum and frequently radiates to 
the back between the shoulder blades or over the thorax. Occa- 
sionally, there is a definite painful area in the back in the region of 
the ninth dorsal vertebra. The pain may be mild or intense or of a 
burning character and is usually increased by pressure in the upper 
epigastrium or over the lower sternum. According to Sheehan,®’' 
pressure over the lower pole of the spleen will produce pain in this 
disease. 

Pain, however, ma}^ occur even without swallowing, but is always 
increased during the act of deglutition, a sign which distinguishes it 
from gastric ulcer. It is usually intermittent in tj^ie with periods of 
relief between meals. It is ordinarilj’' less severe when swallowing 
fluids. Inasmuch as the pain is usually intense, the patient becomes 
fearful of food, restricts his diet and becomes verj'- much under- 
nourished. 

2. Dysphagia. ' Difficultj'' in deglutition is also a very prominent 
sign of the disease. It occurred in all of our cases. At first it is 
observed onlj" in taking solids, but later there is even great difficulty 
with liquids and finally but verj'^ small amounts of nourishment can 
be consumed. The difficulty in swallowing is produced by spasm of 
the esophagus and in consequence regurgitation of food takes place, 
nutrition is disturbed and the patient loses flesh and strength. 

3. Vomiting, ^mmiting was observed in 54 per cent of our cases. 
It is produced at first by spasm, later frequentlj’^ as the result of 
actual stricture. Regurgitation of food is far more frequent than 
actual vomiting with wliich it is often confused. According to 
von Hacker and Lotheissen,® if large amounts of food are regurgi- 
tated it maj”- be concluded that a stenosis has been produced as the 
result of the ulcer. 

4. Heifiorriiagc. According to Tilleston,^ hemorrhage occurs in 53 
per cent of the cases but was present in but 23 per cent of ours. At 
times but small amounts of- red or reddish-brown blood are regur- 
gitated, occasionally larger quantities of dark blood of the coft’ee- 
ground variety are vomited resulting from the accumulation of small 
amounts which have slowly passed into the stomach. In some 
instances, the blood passes entirely or partly through the bowel. 
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and is detected as melena. In most instances, according to our 
experience, even when visible hemorrhage is not observed, occult 
blood is found in the stools. In consequence of these hemorrhages, 
anemia and loss of strength is produced and finally great loss of 
flesh and even cachexia occur. In the patient reported by Zahn,^! 
death followed as the result of the onset of pernicious anemia. The 
source of the hemorrhage is from an erosion of a bloodvessel in the 
ulcer and should bleeding be excessive death may quickly ensue. It 
is extremely difficult at times to determine whether the hemorrhage 
arises from the esophagus or stomach. This difficulty is even in- , 
creased when one recognizes the fact that an ulcer of the stomach or 
duodenum and esophagus may coexist. Curshmann®® has pointed 
out tliat in hemorrhage from a ruptured esophageal vessel, the blood 
usually pours out without producing nausea and straining, as one 
usually observes in gastric hemorrhage. 

Perforation. Perforation occurs in 14 per cent of cases according^, 
to Tillestoffi and is usually fatal. Its presence is indicated by the signs 
of the sudden onset of a perforative peritonitis or by sudden pain in 
the chest with dyspnea and collapse followed by pneumothorax or 
hydropneumothorax. This complication did not occur in any of our 
cases. 

Diagnosis. There is usually great difficulty in arriving at a 
diagnosis of peptic ulcer of the esophagus and not uncommonly the 
diagnosis is not made until a fatal complication, such as hemorrhage 
or perforation, occurs. In other instances, the diagnosis remains 
obscure until the later stages when stricture with dilatation of the 
esophagus manifests itself. In some cases, it maj'" be made with a 
eonsiderable degree of certainty. Whenever ulceration occurs in 
the lower esophagus, tlie peptic form should be suspected and the 
diagnosis only becomes certain if other varieties can be excluded. 
In arriving at tlie diagnosis the symptom of pain associated with 
dysphagia situated beneath the sternum and radiating between the 
shoulder blades is of great importance. In addition, there is fre- 
quently vomiting or regurgitation of food; at first immediately but 
later following dilatation some time after the ingestion of food, and 
then usually in large amounts. Tenderness over the lower portion of 
the sternum or upper epigastrium and in the bade is usually present. 
Additional evidence in favor of this affection is obtained from the 
coexistent history of ulceration of the stomach or duodenum as well 
as by the detection of a constant blood-discolored area following the 
passage of a thread according to the Einhorn method and the pre- 
sence of occult blood in the stools. The employment of bougies as 
an aid in tlie diagnosis of this condition is not to be recommended. 
These instruments are extremely dangerous when used in this affec- 
tion and are apt to produce hemorrhage or perforation even though 
passed over a thread anchored in the bowel. 

Since the advent of fluoroscopy and esophagoscopy, a more com- 
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plete investigation of tlie esophagus has been made possible. The 
Roentgen ra}^ examination may render considerable aid in diagnosis 
and should always be undertaken before esophagoscopy is performed. 
Special attention to the technique must be followed in order to note 
small lesions which may otherwise be overlooked. The subject is 
at first fluoroscoped in the anteroposterior, lateral, and oblique 
positions in order to bring the esophagus and the suspected lesion 
into view. The usual liquid meal of barium and water or with 
acacia is administered and the opaque meal is viewed as it descends 
through the esophagus. Four types of defects may be observed in 
the esophagus: (1) mucosal erosions; (2) niche or penetrating; (3) 
spastic defects; (4) perforating. 

In mucosal erosions, defects are not as a rule observed in the 
Roentgen ray examination, but frequently in this type of ulcer 
spastic phenomena are noted which are suggestive of ulcer when 
constantly present. A small fleck of barium may be observed in the 
ulcer area. A definite diagnosis can be made from the symptoms 
together with the esophagoscopic findings. 

The niche or penetrating type of ulcer is the most frequent 
Roentgen ray finding. The filling defect is quite as much charac- 
teristic of ulcer as one notes in gastric ulcer. These ulcers are 
usually small, the craters shallow, but may also be deep, filling and 
emptying readily as the meal passes over the lesion. They are best 
observed when the patient is allowed to swallow the liquid meal 
slowly, and a small fleck of barium is noted in the ulcer crater, which 
is usually seen when the esophagus is empty. Occasionally, this 
form of ulcer may be of large size, resembling a diverticulum. These 
ulcers are usually single but in several instances in our series two 
ulcers have been found in various portions of the esophagus. More- 
over, in a number of our cases we have noted that the patient 
complained of distress or pain when the meal passed over the ulcer- 
ated area. This sign is not only typical of a benign ulcer but is also 
frequently observed in early cases of carcinoma. The niche type of 
defect is pathognomonic of ulcer of the esophagus. 

Spastic defects are frequently observed on the films as well as by 
fluoroscopic examination. Tluee tjqies of defects are usually noted : 
(1) simple transient spastic defects causing retardation to the opaque 
meal; (2) a tapering defect of the esophagus toward the cardia; (3) 
an indentation, resembling an incisura simulating the spastic phe- 
nomena observed in gastric ulcer occurring opposite the ulcer 
defect. This may be noted especially when the ulcer occurs in the 
lower third and when there is a patency of the cardioesophageal 
opening; the spastic defect being constant, and the esophagus usually 
slightly dilated in this area. Cardioesophageal patencj’’ occurred in 
10 of our cases examined; the tjqje varied from a slight spasm to a 
marked constriction. 

The perforating type of ulcer occurs as a complication of this 
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affection, but is rarely observed by the Roentgen ray inasmuch as 
• the patient is ordinarily so extremely ill, that this method of exami- 
nation cannot be undertaken. This type of ulcer will be fully 
described in a later experimental communication. 

The fluoroscopic examination is the method of choice to be under- 
taken in the study of the esophagus, as the subject may be placed in 
the various positions for a study of the esophageal outline. Films, 
however, are always taken in at least two positions to confirm the 
fluoroscopic findings. It is also occasionally necessary to have the 
patient in the recumbent posture drinlc the opaque meal through a 
straw in order to observe the esophagus properly filled, but as a rule 
in ulcer it is usually best to take the films both when filled and empty, 
as a small amount of barimn will frequentlj'^ remain in the idcer 
crater sufficiently long to be demonstrated on the films. 

Stricture, as a complication of this condition, occasionally occurs 
and gives similar Roentgen signs as strictures due to other causes, 
such as lye or acid burns. In this condition, the esophagus shows 
obstructive signs with marked dilatation, which must be differen- 
tiated from cardiospasm. Marked dilatation was noted in one 
instance, while small localized circumscribed dilatations were 
observed in 3 instances. Obstruction was noted in 1 case and slight 
retardation of the opaque meal observed in 6 instances. Inflam- 
matory masses with induration were observed in 2 instances. 

Defects were observed in all of our cases of ulcer of tlie esophagus, 
the lower third being the most frequent site. In 2 instances two 
ulcers were noted, one in the upper and one in the lower end, and in 
1 of the cases a gastric ulcer was also observed. In another instance 
duodenal ulcer was associated with the esophageal ulcer. 

The use of the esophagoscope has been of die greatest service in the 
diagnosis of peptic ulcer of the esophagus and considerable advance 
in the clinical study of the disease has been accomplished by means 
of this instrument. Its employment, however, is not a harmless 
procedure and must be practised with great caution. 

Inasmuch as the tube should be introduced ’while its passage is 
being visualized, it may be applied under skillful hands with a mini- 
mal degree of risk. The ulcer may be observed witliout the tube 
actually reaching it and direct information may be observed con- 
cerning its presence which cannot be obtained by any other method. 
In doubtful cases biopsy of the wall will definitely clear up tlie 
diagnosis, though this procedure is extremely dangerous. Ulcera- 
tions may be mistaken for cancer as occurred in the cases reported by 
Starck®® and Tapia^® in which this error was made while the further 
course of this affection finally cleared up the diagnosis. 

During the past few years, the diagnosis of peptic ulcer of the 
esophagus has been definitely determined by means of this instru- 
ment in many instances. Von Hacker and Lotheissen,* in 1920, 
collected 22 cases in 14 of which the ulcerations were directly 
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visualized and in 8 the scars of the ulcers, but there are now undoubt- 
edly many more which have not been recorded. Under direct 
visualization the ulcer lies usually lengthwise and presents a definite 
loss of substance. The ulcers are usually small, covered with a 
grayish exudate which bleeds readily; occasionally, especially when 
the ulcer is situated at the cardioesophageal opening, the ulceration 
may be very large. The edges are somewhat thickened, sharply 
defined, showing a definite crater, the base of which is filled with 
granulation tissue. The surrounding area is frequently indurated 
and thickened as a result of the chronic inflammatory lesion. At 
times a bleeding ulcer will be observed, but this finding is more fre- 
quently found in the early and acute type. The ulcer bleeds readily 
when touched by the applicator, which also produces extreme pain 
in this region. The lumen is not as a rule narrowed, excepting in old 
chronic untreated cases of long standing in which stenosis with 
stricture may be found. Spasm of the esophagus is not usually 
observed in the esophagoscopic examination. Strictures of the 
esophagus secondary to simple peptic ulcerations are, however, 
rare but are commonly found in cases resulting from burns due to lye 
or concentrated acids. These ulcers may, however, resemble chronic 
peptic ulcers, excepting that they produce large scars and usually 
cause strictures. Uncomplicated peptic ulcers heal readily under 
proper treatment and usually show no extensive scar formation. 
\¥hen stricture is observed, the esophagus becomes more markedly 
dilated, on account of a long-standing obstruction. 

Induration and thickening of the esophageal wall may be observed 
in benign as well as in malignant conditions, and at times it is 
extremely diSicult to determine the exact nature of the lesion. 

Fixation of the esophageal Avail is an infrequent finding in chronic 
ulcerations but occurs most frequently in malignant ulceration. 
This condition occurred in 2 instances in our series, in 1 confirmed 
by biopsy. 

Differential Diagnosis. Peptic ulcers of the esophagus must be 
differentiated from similar ulcerations occurring in the stomach and 
duodenum as well as from ulcers in the esophagus due to other causes. 

This form of ulceration is distinguished from ulcer of the stomach 
and duodenum in that the pain appears immediately upon swallow- 
ing food and is associated witli difficulty in deglutition, while in 
gastric and duodenal ulcer this symptom appears late, and is not 
associated Avith dysphagia. The hemorrhages accompanying ulcer 
of the esophagus occm- suddenly and are violent, occurring without 
nausea or straining, while in ulcer of the stomach and duodenum 
there is usually considerable nausea and straining. Tenderness 
oA^er the sternum is characteristic of esophageal ulceration, epigastric 
tenderness is more common in the gastric and duodenal disease. 

In the differential diagnosis betA\''een peptic ulcer of the esophagus 
from ulcerations due to other causes, there is ordinarily but slight 
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difficulty. Tlie history of the occurrence of trauma or the history 
of a preceding infectious disease is usually sufficient to quickly 
distinguish these affections. 

Eupture of varicose veins of the esophagus with consequent 
hemorrhage may at times cause confusion. Pain and dysphagia are, 
however, absent in these cases and the usual associated signs of 
cirrhosis of the liver will ordinarily clear up the diagnosis. 

Luetic ulceration can usually be ruled out by means of the 
Wassermann test, and the tuberculous and the carcinomatous forms 
by means of the Eoentgen ray and esophagoscopy with the addition, 
if necessary, of biopsy. When stenosis occurs followed by a greater 
or less degree of dilatation of the esophagus without the previous 
characteristic history of peptic ulceration, it may become difficult 
to distinguish this form of stenosis from other varieties. , Stenosis 
following ulcerations due to corrosive poisons or due to foreign bodies 
can usually be determined by tlie history; diffuse dilatation due to 
cardiospasm by means of the Roentgen ray and esophagoscopy. 
Carcinomatous stricture is determined by its brief history together 
with the usual signs of carcinoma in addition to the Roentgen ray 
and esophagoscopic study and, if necessary, biopsy findings. 

Course and Duration. While the course of the disease is frequently 
rapid, it may progress slowly with periods of remission and, as a 
result of the healing of the ulcer, stricture may occur. The onset, 
however, is usually gradual, beginning with dyspepsia and finally 
with pain and dysphagia. In other instances, the ulcer remains 
latent until hemorrhage or perforation occurs. The duration of the 
disease is uncertain, varying from a few days to many years. In 63 
per cent of Tilleston’s cases it was under six months. The duration 
in om cases ranged between ten days and eight years. There can be 
but little question that clinical cure is often obtained; however, if 
death is not caused by perforation or hemorrhage incomplete healing 
may take place with the formation of esophageal stricture and dilata- 
tion. Death is usually due to perforation or hemorrhage but may be 
caused from inanition or from intercurrent diseases. 

Treatment. Inasmuch as focal infections are known to play an 
important role in the etiology of peptic ulcerations all foci of infection 
should, as far as possible, be eradicated. 

The treatment of uncomplicated peptic ulceration of the esopha- 
gus is mainly dietetic. An attempt should be made as far as possi- 
ble to prevent further irritation and maintain rest. Milk as the 
special form of diet plays a most important role. It should be 
allowed exclusively for a week or ten days and in the very serious 
forms even as long as two or three weeks. It should be permitted 
only in small amounts given at frequent intervals. Following this, 
soft food may be allowed; always, however, in small quantities. 
Early in the course of the treatment olive oil may be administered. 
Alkalies should also be prescribed in tlie form of calcium carbonate. 




Fio. 1. — Illustrates a typical penetrating ITig. 2. — A dilated esophagus with obstruction Fig. 3a. — Presents a large circumscribed 

Ulcer in the lower third of esophagus, on right due to carcinoma at the cardiac end involving dilatation at cardiac end, due to a chronic 

posterolateral wall. The cardiac end shows the cardiac of the stomach. The right pos- ulceration. (Oblique view.) 

ehnite spasm. terolateral wall above the obstructed area 

presents an ulcer defect which is carcinomatous. 



Fig. 36, — Illustrates the same ulcer resembling a diverticulum or hernia of the 
cardia of the stomach through the esophageal opening. (Anterior view.) 



Fig. 4. — A slight dilatation in the lower third of esophagus with a constriction 
at A, and a small indentation on right lateral wall at B, the result of chronic ulceration. 
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sodium bicarbonate and bismuth subcarbonate. The last, especially 
in large doses, given at bedtime. Belladonna at times gives great 
relief, especially when spasm is present. In addition to the dietetic 
treatment in nlcerations of severe type, considerable relief may be 
afforded by direct application of various remedies through the 
esophagoscope. Relief from pain may be obtained at times by 
anesthetizing the ulcer with novocain or it may become advisable to 
cauterize the area with a solution of zinc chlorid, tincture of iodin 
or a solution of nitrate of silver, as has been recommended by 
Abram,2® von Mikulicz^® and others. Weiss^’^ and Sheehan®^ advise 
the introduction of the duodenal tube through the esophagoscope, 
which is to be retained for a period of from three to ten days and is 
to be utilized as a means of introducing nourishment. During the 
course of active treatment complete bedrest should be maintained. 

If healing does not occur following the treatment already out- 
lined gastrostomy should be performed. The esophagus can thus 
be placed at rest and nutrition may be fully maintained until com- 
plete healing has taken place. This operation was performed with 
success in the cases reported by Ewald,'^® Tapia,'*® Dressman®® and 
others. 

Evidence of complete recovery is obtained by the disappearance of 
symptoms, absence of occult blood in the stools and if deemed 
advisable by means of a further esophagoscopic and Roentgen ray 
study. An absence of blood on the Einliorn string test will also 
afford additional; evidence in this regard. 

Of the 13 cases in our series, satisfactory relief was obtained in 
8 instances by means of the simple dietetic and medical treatment 
outlined above. In 3 cases the local application of a 10 per cent 
solution of nitrate of silver in addition accomplished the desired 
result. One case remained unimproved and 1 died of perforation 
followed by pneumonia. 

Conclusions. Altliough peptic ulcers of the esophagus are rare, 
they occur sufficiently often to be of clinical interest. They are 
usually observed in the lower third of the esophagus though occa- 
sionally they are located higher. These ulcers vary greatly in size 
and are usually single; the right posterolateral wall being most fre- 
quently involved. They resemble in many respects ulcers of the 
stomach and duodenum. Perforations are not uncommon. In large 
ulcerations, contraction takes place with ,the formation of stenosis 
and dilatation. In the small superficial ulcerations, healing is usual 
and the esophageal lesion is apt to be overlooked. The etiology of 
peptic ulcer of the esophagus is in every respect similar to that of the 
stomach and duodenum. In order that this affection may occur, it 
is necessary that the cardia remain patent so that the regurgitated 
acid gastric secretion may continue its corrosive effect upon the 
di^ased area in the mucous -membrane of the esophagus. 

Ulcerations of the esophagus have been most frequently observed 
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in adults more commonly between the thirtieth and seventieth years 
and are found equally divided between males and females. 

The most prominent symptoms of the disease are pain, dysphagia, 
vomiting, hemorrhage and perforation. There is often great diffi- 
culty in arriving at a diagnosis; however, this may be greatly aided 
by means of fluoroscopy and esophagoscop}^ The treatment con- 
sists in the eradication of foci of infection, rest, the regulation of the 
diet and the administration of olive oil, alkalies and belladonna and 
at times by the direct application to the diseased area of various 
remedies such as a solution of nitrate of silver tlirough the esophago- 
scope. If healing does not occur following this plan of treatment, 
gastrostomy should be performed to insure adequate feeding and the 
esophagus kept at rest for a considerable period of time. 
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A STATISTICAL STUDY OF CLINICAL AND LABORATORY FIND- 
INGS IN GASTRIC AND DUODENAL ULCER, WITH SPECIAL 
REFERENCE TO ROENTGENOLOGIC DATA. 

Based on the Records of 279 Operatively Demonstrated 

Cases. 
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(From the Gastro-intestinal Clinic and the Roentgenologic Department of the Hos- 
pital of the University of Pennsylvania.) 


Introduction. Gastric or duodenal ulcer has been demonstrated at 
operation in the hospital of the University of Pennsylvania during 
the past ten years on 279 patients. Many other individuals, 
diagnosed as having ulcer but not subjected to surgery, have been 
studied in the medical wards and the roentgenologic department. 
The present study was initiated with the idea of summarizing and 
correlating the important data on all the operatively proved cases, 
but as the work progressed it became apparent that some of the 
desired information was lacking in many of the records, and that, 
since under such circumstances each collection of statistical material 
would represent a different group of patients, it would be impossible 
to compare accurately the histories, the gastric analyses, the 
roentgenologic data and the operative findings. In consequence, it 
was decided to use the entire series only for certain special groups of 
data, such as the sex and age incidence and the duration of symp- 
toms, and to select for the particular study of symptoms, signs and 
laboratory data only those cases on which the clinical records were 
very complete and on which the operative notes were reasonably 
satisfactory; this latter group includes 36 gastric and 100 duodenal 
cases. Though the number may be considered too small to have 
great statistical value, much is gained by the thoroughness with 
which each case has been studied and the accuracy with which tlie 
various groups of data may be compared. 

Relative Incidence. The assembled data’ are presented in the 
accompanying tables and charts which are largely self-explanatory. 
Table I shows that the duodenal ulcer cases far outnumber the 
gastric ones (221 to 58) in the ratio of almost 4 to 1. This relation- 
ship is approximately that of the larger surgical clinics. In Moyni- 
han’s^ series of 695 operated ulcer cases, reported in 1923, 531 were 
■ duodenal. Until recent years, textbooks stated that gastric ulcers 
outnumbered duodenal ones, but now almost all statistics quoted 
indicate the reverse condition and explain the error of former 
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compilations as due to faulty clinical diagnoses and to a failure of 
pathologists to examine carefully the duodenum for ulcers and scars. 
A recent publication by Sturtevant and Shapiro,- however, shows 
that in 7700 autopsies performed at the Bellevue Hospital between 
1904 and 1922 more healed and unhealed gastric than duodenal ulcers 
(120 to 44) were found. The discrepancy between the necropsy and 
the operative data would seem to be due to the fact that a smaller 
niunber of the gastric lesions give rise to symptoms requiring 
surgical treatment. It is probable, indeed, that many of the gastric 
cases present no symptoms whatever, since in an analysis of the 
roentgenologic records, which more nearly represent the total 
number of patients with ulcer sjmiptoms, Sutherland® of the hlayo 
Clinic found an even greater preponderance of duodenal lesions 
(9 to 1). 

TABLE I.— SEX OF ULCER CASES. 


Gastric. Duodenal, Two groups. 


Sex. 

No. 

Per cent. 

No. 

Per cent. 

No. 

Per cent. 

Male . 

52 

90 

188 

85 

240 

86 

Female 

6 

10 

33 

15 

39 

14 

Total . 

58 

100 

221 

100 

279 

100 


Sex Incidence. In the sex distribution, which is presented in the 
same table, it will be noted that 90 per cent of the gastric ulcers and 
85 per cent of the duodenal ulcers occurred in men. The preponder- 
ance of duodenal ulcer in the male is well recognized, but it is com- 
monly stated that gastric ulcer is more common in women. Although 
Moynihan,^ in 164 gastric cases, had an equal distribution between 
the sexes, Balfour, in 1927, on the basis of the Mayo statistics stated 
that the sex incidence for tlie chronic cases was the same as for 
duodenal ulcer, about 4 to 1 in favor of males. Sturtevant and 
Shapu’o in their autopsied cases found the ratio of men to women 
about 3 to 1 in each group. "i¥hile the difficulty in diagnosis renders 
a decision as to sex distribution in the simple acute erosions or ulcers 
uncertain, the recent literature and our results suggest that of those 
coming to operation and seen at autopsy the great majority, both 
gastric and duodenal, is in the male sex. 

Age Incidence. The age incidence for each ulcer group is pre- 
sented in Tables II to V, which show, for the total series of 279 
cases, not only the age at which they were referred to the hospital for 
study and treatment, but also that at which according to their 
histories ulcer sjTuptoms first occurred. The actual figures and 
the percentages are given for the sexes separately and combined. 

Three-fourths of the gastric cases (76 per cent) (Table II) were 
forty or more years of age at the time of admission, the majority 

number) being in the ’ 

^ u? °TTT ^ ’ whereas only a half (52.9 per cent) of the duodenal 

the^foiir +1 years or over, and the numbers in 

the fourth and fifth decades were approximately the same (31.7 and 
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29.8 per cent). Furthermore, three-fourths of the gastric cases 
(Table IV) had their first digestive symptoms after the thirtieth 
year and more than GO per cent of the duodenal cases (Table V). 
(See Chart I.) 


TABLE II.— AGE INCIDENCE IN 58 GASTRIC ULCER CASES AT THE TIME 


OF ADMISSION TO HOSPITAL, BY SEX AND FOR THE TOTAL GROUP. 




Male. 


Female. 


Total group. 

Decade. 

'no. 

Per cent. 

'no. 

Per cent. 

No. 

Per cent. 

10 to 19 

1 

2 



1 

2 

20 to 29 

. 5 

10 



5 

8 

30 to 39 

8 

15 



8 

14 

40 to 49 

. 21 

40 

4 

66 

25 

43 

50 to 59 

. 10 

19 

1 

17 

11 

19 

60 to 69 

7 

14 

1 

17 

8 

14 

Total 

. 52 

100 

6 

100 

58 

100 


TABLE III.— AGE INCIDENCE IN 221 DUODENAL ULCER CASES AT THE 


TIME OF ADMISSION TO HOSPITAL, BY SEX AND FOR THE TOTAL 





GROUP. 






Male. 


Female. 

Total group. 

Decade. 

No. 

Per cent. 

No. 

Per cent. 

' No. 

Per cent. 

10 to 19 . 

1 

0.5 

. , 

. . . 

1 

0.6 

20 to 29 . 

31 

16.5 

2 

6 

S3 

14.9 

30 to 39 . 

60 

31.8 

10 

30 

70 

31.7 

40 to 49 

57 

30.4 

9 

28 ' 

66 

29. S 

60 to 59 . 

30 

16.0 

11 

33 

41 

18.5 

60 to 69 . 

8 

4.3 



8 

3.6 

70 to 79 

1 

0.6 

1 

3 

2 

1.0 

Total . 

188 

100.0 

33 

100 

221 

100.0 

TABLE IV.- 

-AGE INCIDENCE IN 

58 GASTRIC ULCER CASES AT THE TIME 

OF ONSET OF SYMPTOMS, BY SEX AND FOR THE TOTAL GROUP. 



Male. 

Female. 

Total 

group. 

Decade. 

No. 

Per cent. 

’ No. 

Per cent. 

No. ^ 

Per cent. 

10 to 19 

2 

4 

1 

17 

3 

5 

20 to 29 

. 11 

21 



11 

19 

30 to 39 

. 13 

25 

1 

17 

14 

24 

40 to 49 

. 13 

25 

3 

49 

16 

28 

50 to 59 

9 

17 

1 

17 

10 

17 

60 to 69 

. 4 

8 



4 

7 

Total 52 

100 

6 

100 

58 

100 

TABLE V,- 

-AGE INCIDENCE IN 221 DUODENAL ULCER CASES AT THE 

TIME OF ONSET OF SYIMPTOMS 

, BY SEX AND FOR THE TOTAL GROUP. 



Male. 


Female. 

Total group. 

Decade. 

No. 

Per cent. 

No. 

Per cent. 

' No. 

Per cent. 

10 to 19 . 

12 

6.4 

2 

6 

14 

6.3 

20 to 29 

66 

35.1 

6 

IS 

72 

32 0 

30 to 39 

5S 

30.8 

11 

34 

69 

31 2 

40 to 49 

31 

16.5 

10 

30 

41 

18 5 

50 to 59 

11 

5.9 

3 

9 

14 

G 3 

60 to 69 
? 

6 

4 

3.2 

1 

3 

7 

4 

3.2 

1.9 

Total . 

188 

100.0 

33 

100 

221 

100.0 
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Considering next the age distribution according to sex it will be 
observed, for both the gastric and the duodenal groups, that the men 
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Years. Years. 

Chart I. — (a) Age of gastric and duodenal ulcer cases at time of admission to 
Rospital (58 and 221 cases respectively), (b) Age at onset of symptoms in same 
cases of gastric and duodenal ulcer. 
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female duodenal ulcer c.asos at the time of admis- 

tric ulcer cares Ageof male and female gas- 

a mission to the hospital (52 and 6 cases respectivclj'’)- 
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were younger both for the time of hospitalization and for the onset 
of symptoms. For the admission time, all the women with gastric 
lesions and 64 per cent of those with duodenal lesions were forty or 
more years of age against respectively 73 per cent of the men with 
gastric lesions and 51.2 per cent of those with duodenal lesions. For 
the time of onset of symptoms, the corresponding figures for the 
women were 66 per cent gastric and 42 per cent duodenal against 
50 and 26 per cent respectively for the men. (See Chart II.) 

These results find surprisingly little support in even recent text- 
books, chiefly because it is still common practice to quote and be 
guided by statistics compiled years ago on the basis of autopsy 
findings and of unproved clinical diagnoses. C. F. JMartin in 
Osier’s System^ says that gastric ulcer is most common between 
twenty and thirty years of age and that the average age for males 
is 36.7 years and for females 27.1 years. His combined statistics 
on 704 cases showed 37 per cent in the third decade and 26.5 per 
cent in the fourth. Speaking specifically of duodenal ulcers he says 
that they are commonest in the third decade. Aaron,® in 1927, 
speaking of both gastric and duodenal cases, says that in women the 
period of liability was noted to begin earlier than in men and to reach 
its maximum at twenty-five to thirty years. Crolm,® in the same 
year, while admitting that ulcer more commonly becomes a clinical 
problem in the later decades states that its onset can be traced in 
over half the cases to the period between ten and thirty years of age 
and that gastric ulcer is more common in younger persons and duod- 
enal ulcer of greater frequency in older individuals. In so doing, 
he overlooks Gruber’s statistics, which he himself quotes, showing 
60 per cent of gastric ulcers to occur between forty and seventy 
years of age. He also gives Fenwick’s statement of 1900 to the 
effect that tlu-ee-fourths of the cases in females begin before the 
thirtieth year. Friedenwald,’ in 1912, in an analysis of 1000 gastric 
and duodenal cases found the acme of incidence in the third decade, 
but his cases were not proved. On the other hand, hloynihan,® in 
the same year, analyzing 187 proved duodenal cases found the 
majority of them in the fourth and fifth decades and Blackford and 
Dwyer,® in a recent paper covering 332 cases found the average age 
at the time of diagnosis to be forty-one years for duodenal ulcer and 
forty-eight for gastric ulcer; they found 66 per cent of the former 
group seeking relief before forty-five years of age and only 33 per cent 
' of the latter. 

Symptoms. Pain. The outstanding and almost. universal sj^mp- 
tom of peptic ulcer is upper abdominal pain and in Table VI are 
given the terms used by our patients to describe the nature of the 
pain from which they suffered. Not infrequently several adjectives 
were employed in a single case: each has been recorded, and the 
totals for the vertical columns are, therefore, greater than the 
number of cases studied. It is interesting to note that, with the 
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exceptions of “burning” and “gnawing,” the adjectives occurred 
with almost equal frequency in the two groups. These exceptions, 
however, would seem to be of significance, since the term “burning” 
appears five times more often in the gastric series and “gnawing” 
only in the duodenal group. If burning pain indicates, as Hurst 
has claimed, acid regurgitation into the esophagus our findings 
would suggest that this happens much more often in cases of gastric 
ulcer. Gnawing pain is often attributed to overactive gastric 
peristalsis and yet only 5 of our 18 duodenal ulcer cases with this 
type of distress had hyperperistalsis on fluoroscopic examination, 
and only 8 had a residue of the barium meal after six hours; high 
acidity of the gastric contents was the condition most frequently 
associated (14 of the 18 cases). Severe pain occrured in almost one- 
third of each group and was associated with high gastric acidity in 
tluee-fourths of the cases; and with pyloric stenosis and adliesions, 
each, in one-half. 


TABLE VI,— NATURE OF THE PAIN IN ULCER CASES. 


Descriptive term used by patient. 

Gastric ulcer (30 cases). 

No. Per cent. 

Duodenal ulcer 
(100 cases). 
No. and per cent 

Severe 

. . 11 

31 

28 

Dull 

. . 7 

19 

28 

Sharp 

. '. 9 

25 

IS 

Gnattdng 

. 

. . 

IS 

' Burning 

. . 14 

39 

8 

Cutting 


* » 

5 

Boring 

. 


4 

Aching 

. . 1 

3 

5 

Colicky 

. . . . 

, , 

4 

Sense of fullness .... 

. . 1 

3 

3 

TABLE VII.— LOCATION OF PAIN IN ULCER CASES. 

Location. 

Gastric ulcer (30 c.ases). 

- > — 

No. Per cent. 

Duodenal ulcer 
(100 cases). 

No. and per cent. 

Epigastrium 

. . 28 

78 

92 

Back 

. . 7 

19 

16 

Right hj^oochondrium 

. . 4 

11 

2 

Left hypochondrium . 

, . 3 

8 

7 

Lower abdomen .... 

, . 1 

3 

3 

Left chest 

Shoulder 

. . 2 

6 

2 


The location of the pain (Table VII) was usually, as is generally 
recognized, in the epigastric region (78 per cent for the gastric series 
and 92 for the duodenal). Of the 7 gastric ulcer cases having pain 
in the back, usually associated with epigastric pain, 4 had deeply 
penetrating lesions, 2 involving the lesser curvature and the other 2 
t le posterior wall of the stomach near the lesser curvature. Two 
ot lers had indurated posterior wall ulcers, but the seventh was a 
nnt f fise without, so far as the records indicate, 

“ . jn o ^ ement of the posterior wall. Of the 15 duodenal cases 
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with back pain 1 had an adhesion of the ulcer area to the pancreas, 
2 had adhesions to the posterior wall of the abdomen, 2 others had 
gastric adhesions, a sixth one presented fibrous connection with the 
gall bladder, and a seventh and an eighth, adhesions about the 
appendix and duodenum, respectively: others, though specific 
adhesions were not mentioned, had old indurated ulcers that had 
existed for from two to ten years. It is quite probable that some of 
these also had posterior connections. One other case with back pain 
should be referred to as it was our only instance of ulcer in the second 
part of the duodenum; another was at the junction of the first and 
second parts. It would appear, therefore, that when an ulcer 
patient complains of referred pain in the back the probabilities are 
that the ulcer is an old one and that there exist adhesions to struc- 
tures posterior to the stomach. The occasional complaint of right 
or left upper quadrant pain did not seem to have significance, 
though of the 2 gastric cases having left chest pain the lesions were 
high on the lesser curvature and 1 was of the deeply penetrating 
type. 

TABLE VIII.— TIME OF PAIN IN ULCER CASES. 


Gastric ulcer. 


Time in relation to meals. 

No. 

Per cent. 

Immediately after 

. . 5 

14 

Within one-half hour after 

. . 1 

3 

One-half to one hour after 

3 

8 

One to two hours after . 

9 

25 

Two to three hours after 

1 

3 

Three to four hours after 

. . 2 

6 

No relation 

Not stated 

. . 11 

. . 4 

30 

11 


Duodenal ulcer. 
No. and per cent. 

2 

1 

8 

12 

29 
15 

13 

30 


Total 


36 100 100 


Table VIII shows that in most instances a fixed time relation of 
the pain to meals existed, but that the interval between the ingestion 
of food and the onset of the pain varied considerably. In a large way 
it may be pointed out that the gastric lesions tended to give a shorter 
interval than the duodenal ones (the largest percentage of those in 
which a relationship existed having a period of one or two hours , 
against a period of two or three hours for the duodenal cases). It 
has been stated that the higher the lesion in the stomach the sooner 
the pain after food, but our data do not lend support to this idea 
and, furthermore, it is difficult to explain the time variation in the 
duodenal cases on such a basis. Of those having no food-pain 
relationship the majority was gastric: this cannot be explained 
on the basis of gastric retention since a gastric residue six hours 
after a barium meal oceurred with about equal frequency in the 
two groups. 

^ aiious factors give temporary relief from the pain caused by 
these ulcers but the ingestion of food was the most frequent factor 
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in onr series (36 per cent for the gastric group and 57 per cent for 
the duodenal group), as showed in Table IX. The administration 
of alkalies was next most effective in each group. This relief un- 
doubtedly comes as a result of neutralizing the acid gastric contents, 
but whether such neutralization acts by lessening direct chemical 
irritation of the ulcer area or by decreasing peristalsis and local 
spasm is not settled. This is a problem which we plan to investigate 
by means of simultaneous fluoroscopic observation and chemical 
studies on gastric and duodenal contents. Vomiting also probably 
acts as a means of relieving pain by ridding the stomach of the 
stimulating material. 


TABLE IX.— FACTORS PRODUCING RELIEF OF PAIN IN ULCER CASES. 


Gftsfric ulcer 
(3G cases). 


Duodenal ulcer 


Factor. 

No. 

Per cent. 

(100 casci 
No. and per 

Ingestion of food .... 

. . 13 

36 

57 

Administration of alkalies 

. . 8 

22 

44 

Vomiting 

. . 9 

25 

23 

Pressure 

. . 1 

3 

2 

Eructations 

. . 3 

8 


Catharsis 

. . 1 

3 

2 


TABLE X.— FREQUENCY OF PHENOMENA OTHER THAN PAIN IN ULCER 


Phenomenon. 

CASES. 

Nm 

Gastric ulcer 
(36 oases). 

Per cent. 

Duodenal \deer 
(100 cases). 
No. and per cent. 

Vomiting 

. . 27 

76 

68 

Eructations 

. . 21 

58 

64 

Nausea 

. . 12 

33 

35 

Hematemesis 

. . 15 

42 

19 

Appetite: 

Good 

. . 10 

2S 

29 

Poor 

, . 13 

36 

11 

Not stated 

. . 13 

36 

60 

Bowels: 

Constipated . . . .• 

. . 17 

47 

56 

Diarrhea 

. . 1 

o 

O 

6 

Normal 

. . 10 

28 

20 

Not stated 

. . 8 

22 

IS 

Periodicity of symptoms 

. - . 22 

61 

64 


Other Symptomatic Phenomena. All of the phenomena referred to 
in Table X have some bearing on diagnosis when considered in 
connection with characteristic pain and other special diagnostic 
tmdmgs, but, with the exception of hematemesis, have far less 
than has pain itself. Vomiting, eructations and nausea 
their gastric and even extragastric conditions that 

^tely alone or combined means little or nothing. Fortun- 

Macroscopic bh^ri ^Icer cases without associated pain, 

always suggest the importance and should 

^ 1 y of ulcer even when there are no otlier 
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symptoms. It will be noted that 42 per cent of the gastric cases 
and 19 per cent of the duodenal ones showed it; this figure for the 
gastric series would probably be lower in a larger series, since in the 
Mayo cases for 1921 and 1922 (1072 cases) only about one-fifth of 
each group showed gross hemorrhage. The appetite was more often 
impaired in the gastric than in the duodenal cases, for which we have 
no explanation since retention occurred with equal frequency in the 
two groups. Our figures support the general opinion that ulcer 
patients are frequently constipated, but the percentages are not 
greater perhaps than for hospital cases as a whole. Periodicity of 
symptoms is of considerable diagnostic importance. By tliis term is 
meant the presence of characteristic symptoms over periods of 
months with intervening periods of months or even years in which no 
such symptoms are manifest. It will be noted that it occurred in 
each group, and with about the same degree of frequency. 

TABLE XT.— NUMBER AND PERCENTAGE OF ULCER CASES THAT PER- 
FORATED, BY DECADES AND FOR THE TWO GROUPS. 

Gastric cases. Duodenal cases. 



Total 

No. per- 

Per cent 

Total 

No. per- 

Per cent 

Decade. 

No. 

forating. 

perforating. 

No. 

forating. 

perforating. 

10 to 19 . 

1 

1 

100 

1 

1 

100 

20 to 29 . 

5 

3 

60 

33 

5 

15 

30 to 39 . 

8 

2 

25 

70 

8 

16 

40 to 49 . 

25 

3 

12 

66 

7 

11 

60 to 59 . 

11 

2 

18 

41 

6 

15 

60 to 69 . 

8 

0 

0 

8 

4 

50 

70 to 79 . 




■ 2 

0 

0 

Total 

58 

11 

19 

221 

31 

14 


Incidence of Perforation. Perforation occurred in 42 of our series 
of 279 cases (15 per cent) : 11 of the gastric group (19 per cent) and 
31 of the duodenal (14 per cent) (Table XI). No special decade of 
life showed a preponderance of these: 19, 24, 24 and 19 per cent 
occurring respectively in the third, fourth, fifth and sixth ten-year 
periods. These figmes are in agreement with those of DunbaP® who, 
in a large series of 387 perforating cases, found 21.9, 29.2, 20.6 and 
17.2 per cent in the same respective decades. Of the ulcer cases 
occurring in each decade, the percentage that perforated is sliowed 
in the table. It will be noted that each of the 2 cases under twenty 
years of age perforated, that the next highest percentage for the 
gastric cases was in the third decade, that the frequency of perfora- 
tion for the duodenal cases for the third, fourth, fifth and sixth 
decades was about the same, and that 4 of the 10 cases in the seventh 
and eighth decades (40 per cent) perforated. Table XII shows that 
in 2 of om* gastric cases and in 5 of the duodenal ones perforation 
occurred without a preceding history of digestive trouble, but all 
the others gave such a history, though sjunptoms had been present 
m most of the gastric cases less than a year. 
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TABLE XII.— DERATION OF DIGESTIVE SYIMPTOMS IN ELCER CASES 
THAT PERFORATED (iN TOTAL SERIES OF 279 CASES). 


Gastric. 

Time. Number. 

None before perforation 2 

One month or less 2 

Two to eleven months 4 

One to two years 

Three to four s'ears 

Five to nine years 

Ten years or more 3 


Duodenal. 

Number. 

6 

7 

1 

5 

6 
5 
2 


Total 


11 .31 


TABLE XIII.— DERATION OF SYilPTOMS BEFORE ADMISSION TO HOSPITAL 

IN 279 ELCER CASES. 


Gastric. Duodenal, 


Time. 

No. 

Per cent. 

No. 

Per cent. 

None before perforation . 

. . 2 

3 

5 

2 

One month or less 

. . 5 

9 

14 

6 

Two to eleven months 

. . 8 

14 

19 

9 

One to two j^ears . 

. . 13 

22 

36 

16 

Three to 4 years . 

. . 5 

9 

32 

15 

Five to nine years 

. . 12 

21 

53 

24 

Ten to fourteen years 

. . 6 

10 

27 

12 

Fifteen or more years 

. . 6 

10 

31 

14 

Not stated .... 

• - . 1 

2 

4 

2 

Total 

. . 58 

100 

221 

100 


Duration of Symptoms.- The duration of symptoms in the total 
series of 279 ulcer cases (Table XIII)_is similar for the two groups, 
and the variation in the time is striking. The ones showing no 
preceding digestive symptoms were admitted because of perforation. 
Approximately a fourth of the gastric and a sixth of the duodenal 
cases had been troubled for less than a year. More than 10 per 
cent of each group had had symptoms for fifteen or more years and 
a few stated that they had always bad spells of indigestion. 


TABLE XIV.— PHYSICAL FINDINGS IN ELCER CASES. 




Gaslric ulcer 
(36 cases). 

Duodenal ulcer 
(100 cases). 
No. and percent. 

Positive finding. 

No. 

Per cent. 

Spot of tenderness 

21 

57 

38 

Muscular rigidity . 

5 

14 

7 

Palpable mass 

3 

8 

4 

Visible peristalsis . 

2 

6 

5 

Oral sepsis . 

21 

57 

0 


Although Moynihan states that an 
peptic ulcer may be made without a physical 
aCwoen? « per cent of onr g-ostric end 

tenderness. cases had a definite spot of epigastric 

ndmg, togetlier with a suggestive history, is 
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frequently of diagnostic aid, but it may occur in the absence of 
ulcer. When, in addition, there is muscular rigidity or a palpable 
mass or visible gastric peristalsis the physical examination becomes 
of great importance. In 1 of our cases with a palpable mass an old 
duodenal ulcer with calcified glands about it was found; another had 
an old healed ulcer with adhesions producing a diverticulum of the 
duodenmn; others with a mass had no unusual findings at operation 
but Roentgen ray study showed pylorospasm and this doubtless 
produced the mass that was felt. Two of the gastric cases with 
muscular rigidity had deeply penetrating ulcers. The cases with 
visible peristalsis, with a single exception, had pyloric stenosis or 
spasm with gastric retention. 


TABLE XV.— GASTRIC RETENTION IN ULCER CASES (THOSE HAVING 

SIMPLE TEST MEAL). 


Gastric ulcer Duodenal ulcer 


Amount of contents 45 to 60 minutes 


after test meal. No. 

Less than. 100 cc 6 

100 to 200 cc 5 

200 to 300 cc 2 

300 to 400 cc 1 

400 to 500 cc 1 

500 to 600 cc. . . . . , 1 


(16 cases). (47 cases). 


Per cent. 

No. 

Per cent. 

38 

13 

28 

32 

19 

40 

12 

7 

15 

6 

4 

9 

6 

2 

4 

6 

2 

4 


Total 


16 


100 47 100 


Gastric Analysis. During recent years our patients have been 
given fractional test meals routinely and in consequence only the 
earlier ones, whose total gastric contents were removed forty-five 
minutes to one hour after ingestion of the Ewald meal, could be used 
in the preparation of Table XV. The amounts obtained at that 
time have been grouped; and, if we consider, as is usually done, a 
quantity over 100 cc. as indicative of gastric retention, it will be 
observed that 62 per cent of the gastric cases showed retention and 
72 per cent of the duodenal ones. An almost equal percentage 
showed, by fluoroscopic examination, a moderate to marked residue 
of the barium meal after six hours. It is our belief that such a 
simple total removal of the gastric contents forty-five minutes to one 
hour after the administration of an Ewald meal is as satisfactory a 
method of showing the degree, if any, of gastric retention as is the 
usual roentgenologic study. 

Table XVI gives tlie maximal free hydrochloric acid concentration 
and total acidity of the gastric contents after Ewald meals in 30 of 
the gastric and 83 of the duodenal cases. In the others it had not 
been considered safe to introduce a gastric tube. Fort3^-six per cent 
of the gastric cases had free hydrochloric acid figures (20 to 39) that 
are within so-called normal limits, whereas 41 per cent had what has 
by some been considered hjqjerclilorly^dria. Only 1 case had no free 
hj drochlonc acid. All the duodenal cases had some free acid, but 
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in 7 per cent it was below normal; on the average the acidity in these 
cases was higher than for the gastric group. Rehfuss^- found the 
total acidity in excess of 70 in 38 per cent of his series of gastric ulcer 
cases, but he also found that 40 to 45 per cent of supposedly normal 
individuals had a concentration higher than that. Bennett and 
Eyle^® in a series of 100 healthy men found some free acid concentra- 
tions as high as 100 and concluded that a high acid figure cannot 
in itself be regarded as a pathologic finding. Belh'* in 24 gastric 
ulcer cases found the acidity low in 33 per cent, intermediate in 21 
and high in 46; in 34 duodenal ulcers he found the respective per- 
centages to be 12, 9 and 79. Moynihan* in 39 gastric ulcer cases 


TABLE XVI.— FREE HYDROCHLORIC ACID CONCENTRATION AND TOTAL 
acidity of gastric contents in ULCER CASES (HIGHEST 
FIGURES WHEN FRACTIONALS DONE). 


Amount required toneu- 
tralize 100 co. N/10 
NaOH. 

Gastric ulcer 
(30 cases). 

Duodena! ulcer 
(S3 cases). 

Free HCl. 

Total acidity. 

Free HCl. 

Total acidity. 








Per cent. 

0 ...... 

1 

3 







10 to 19 cc. . . 

3 

10 

1 

3 

6 

7 



20 to 29 00 . 

7 

23 

. . 

. . 

7 

8 

1 

1 

30 to 39 00 . 

7 

23 

1 

3 

13 

16 

6 

7 

40 to 49 CO. 

8 

27 

5 

17 

14 

17 

4 

5 

50 to 59 00 . 

1 

3 

6 

21 

17 

21 

6 

7 

60 to 69 CO. 

2 

7 

7 

23 

6 

^ 7 

15 

18 

70 to 79 CO. 


... 

7 

23 

12 

*14 

14 

17 

80 to 89 cc. 

1 

4- 

1 

4 

5 

6 

8 

10 

90 to 99 cc. 


... 

2 

7 

3 

4 

12 

15 

100 to 109 cc. 


. . « 

. , 

. . . 

, . 

- . . 

6 

7 

110 to 119 cc. . . 


... 


. . . 

. . 

. . . 

6 

7 

120 to 129 CO. 


. . » 


. . . 


. . . 

2 

3 

150 to 159 cc. 







3 

3 

Total 

30 

100 

30 

100 

83 

100 

83 

100 


foimd intermediate acidity in 34.2 per cent and high acidity in only 
20.9 per cent; whereas in 71 duodenal cases he found 72.7 per cent 
to have high acidity. Rehfuss in 100 cases of duodenal ulcer got a 
high acid curve in 78 per cent and Ryle^® quotes figures which show^ 
70 per cent of chronic duodenal ulcers wdth high acidity and 30 per 
cent with intermediate acidity; none with low acidity and achlor- 
hydria. Our data, together with those quoted, would seem to 
indicate a tendency toward high acidity in both gastric and duodenal 
ulcer, greater in the latter, and yet gastric ulcer may occur with no 
free hydrochloric acid and duodenal uleer only rarely, if ever, has an 
acid concentration greater than may be found in certain presumably 
liealthy persons. 
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ROENTGENOLOGIC CONSIDERATIONS. 

By Eugene P. Pendergrass, M.D. 

Table XVII gives the roentgenologic findings under six headings. 
The type of stomach has been divided roughly into three classes, the 
grouping being made with regard to the position of the stomach 
rather than the tone. A level corresponding to the upper limits of 
the crests of the ilia has been used arbitrarily as the dividing line. 
Any stomach that had the greater curvature on the level with the 
crests of the ilia was regarded as the fish-hook type, above steer 
horn and below ptotic, the films being made in the erect posture. 

TABLE XVII.— roentgenologic FINDINGS IN ULCER CASES. 

Gastric ulcer Duodenal ulcer 
(36 cases). (100 cases). 


Roentgenological finding. 


No. 

Per cent. 

No. and per 


1 Fish-hook 

15 

42 

64 

Anatomic type of stomach . ■ 

Steer-hom 

, 6 

17 

14 

Ptotic 

13 

36 

19 


> Not stated 
' Slight 

2 

5 

3 

/ 

3 

8 

21 


Moderate 

6 

17 

19 

Residue of barium meal in 

Marked 

13 

36 

17 

stomach after six hours 

Complete 

4 

11 

3 


None 

9 

25 

36 


1 Not stated 

1 

3 

4 

' 

1 Hyperperistalsis 

21 

59 

65 

Type of gastric peristalsis . j 

Hypoperistalsis 

Normal 

8 

5 

22 

14 

15 

. 15 


Not stated 

2 

6 

3 


Hypermotility 

20 

55 

51 


Hypomotility 

14 

39 

26 

Degree of gastric motility . -j 

None 

, , 

. , 

5 


Normal 

1 

3 

15 


^ Not stated 

Present 

1 

3 

3 


17 

48 

30 

Pyloric spasm < 

Absent 

Uncertain 

8 

3 

22 

8 

53 

6 


^ Not stated 

1 Present 

8 

22 

11 


31 

86 

92 

Constant defect in films . 

j Absent 

5 

14 

6 


[ Not stated 

. . 


2 


The table shows that both the gastric and the duodenal ulcers 
occurred most frequently in the fish hook, or prevailing type of 
stomach, the second in frequency being in the ptotic variety. This 
data is probably of no significance except in correcting an impression 
of ours; that the ulcers would probably be found most frequently in 
the ptotic variety of stomach because of the mechanical factor of 
decreased motility with subsequent decreased tonicity. The 
position of the stomach is probably of no significance, therefore, if 
one IS justified in drawing conclusions on such a small series of cases, 
ihe amount of residue as indicated in the table is self-explanatory. 
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It will be noted that a residue occurred in 2G (72 per cent) of the 
gastric cases and 60 (00 per cent) of the duodenal group. The 
causes of residue in the gastric cases were as follows ; 15 gave evidence 
of pylorospasm, 4 had organic obstruction^ and in 7 we found no 
specific exi^lanation. 

Of the duodenal cases (60) showing retention after six hours, 23 
showed pylorospasm and 20 organic obstruction; no explanation 
can be given for the residue in the other 17 eases. Our finding of 
60 per cent with gastric residue is greatly in excess of that reported 
by Carman^® who in larger series of 417 duodenal ulcer cases observed 
that a residue occurred in 25 per cent. If, however, the 11 cases of 
pyloric stenosis and the 9 cases of gastroduodenal ulcer are excluded, 
the percentage showing retention is reduced to 40, and this approxi- 
mates the figures given by other observers. 

The type of gastric peristalsis, whether normal, excessive or sub- 
normal, has been based on the activity of the stomach as disclosed 
after a ten to fifteen minute fluoroscopic examination. No attempt 
is made to further subdivide these groups, although every roentgen- 
ologist recognizes at least various subtypes of hj^serperistalsis and 
we have observed them. Fifty-nine per cent of the gastric and 65 
per cent of the duodenal cases showed some form of excessive peris- 
talsis. In the group of gastric ulcers, the waves were either inter- 
rupted at the site of the ulcer or they began below it.' Continuous 
waves of hyperperistalsis were more often noted in the gastric group 
and paroxysmal waves of hyperperistalsis with intermittent periods 
of inactivity were more frequently observed in the duodenal ulcer 
series. Antiperistalsis was noted in a few cases of extreme pyloro- 
spasm and stenosis. Hypoperistalsis was noted in stomachs that 
had very little tone in both groups; in the duodenal group it occurred 
more often in the lesions with which there was an associated marked 
residue. Not infrequently these lesions had been present for a long 
time, possibly accounting, therefore, for the lack of tone. 

By gastric motility is meant the passage of stomach contents into 
the duodenum and the term has no reference to peristaltic activity. 
Hypermotility was observed in 20 (55 per cent) gastric, and 51 (51 
per cent) duodenal cases. The former figure is siu-prising since it is 
generally assumed that hypermotility does not occur in the presence 
of pylorospasm. In our gastric cases 48 per cent had pylorospasm, 
as against 30 per cent in the duodenal group. More careful analysis 
reveals, however, that of the 20 gastric cases 6 had definite pyloric 
spasm at some time during the fluoroscopic examination. It must 
be admitted, therefore, that hypermotility, as we interpret it, can 
occur when spasm of the pylorus is present. In the 6 cases with 
pylorospasm and hypermotility 4 ulcers were located on the lesser 
cmvature and 1 was on the greater curvature but 1 was a small 
n cer near the pylorus. The relatively low percentage (51) of 
n permotihty in the duodenal group is to be explained by the fact 
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that we included 20 cases with organic pyloric obstruction. Exclu- 
sive of these and of those in which no statement of motility is made, 
hypermotility occurred in 66 per cent and normal motility in 20 
per cent. In the 14 gastric cases having hypomotility, 10 had 
pyloric spasm, 3 had organic stenosis at operation and the other a 
large sclerosing ulcer near the cardia. 

Pyloric spasm, presumably a reflex phenomenon from gastric 
ulceration, was present in only 17 (48 per cent) of om- gastric cases. 
This figure is less than anticipated, and occurred most often when 
the lesion was near the pylorus (13 of the 17 cases); in 3 cases the 
ulcer was on the lesser curvature and in 1 on the greater. When 
definitely stated that no spasm was present, the lesion was high on 
the lesser curvature except in two instances in which the gastric 
ulcer reached the pyloric ring (gastroduodenal ulcers) . If the cases 
in which no statement of spasm was made, and in which it was 
uncertain, are excluded, pylorospasm occurred in 68 per cent of the 
gastric series. Calculating in the same way 36 per cent of the 
duodenal cases showed pylorospasm and in these the ulcer was found 
just distal to or at least very near the pyloric ring. 

A great deal of diagnostic importance has been placed on the 
presence or absence of a constant filling defect in the films of the 
above series of cases. Only 11 cases, 5 gastric (14 per cent) and 6 
(6 per cent) duodenal out of the entire series failed to show such a 
defect. Pancoast^^ has always laid a great deal of stress upon a 
routine which consists of a ^fluoroscopic and a roentgenographic 
study. For instance, a deformity of the stomach or duodenum 
appearing in the films may be due to a number of lesions, and with- 
out a fluoroscopic examination one hesitates to make a differential 
diagnosis. Likewise, fairly typical fluoroscopic phenomena cannot 
be regarded as entirely diagnostic without a filling defect. It is true 
that one not infrequently ventures the opinion of a nondeforming 
ulcer, yet such a diagnosis cannot be accepted as readily as if there 
were a small defect present. The filling defect itself may be and 
usually is due to a small lesion plus spasm or adhesions, except when 
there is definite cicatrization present. 

The roentgenologic diagnoses and the operative findings in the 
36 gastric ulcer cases are presented in Table XVIII. It is felt that 
with the exception of the 2, in which the stomach was said to be 
negative, these diagnoses may be accepted as correct (94 per cent). 
Both of the errors occmred in the patients who had very small ulcers 
on the lesser curvature and in 1 of these, because of extreme 
anemia following a gastric hemorrhage, the examination had not 
been complete. It is at times impossible for the roentgenologist to 
state with certainty whether a gastric deformity is due to ulcer or 
adhe^ons, but usually Ins demonstration of the filling defect alone 
is si^cient, when the clinical history is taken into consideration, to 
establish the exact diagnosis. This is our justification for including 

vot. 177, NO. 1.— JANUABV, 1929 2 ° 
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as correct tlie 4 cases reported as nicer or adhesioDS. The definite 
determination of pyloric stenosis is considered a diagiu)sis in itself, 
iiistifying operation no matter what its cause, and the roentgen- 
ologist cannot be expected, in tlie usual case, to go further. 

TiUSLE XVIII.— ROENTGENOLOGIC DIAGNOSES IN 36 PROVED GASTRIC 

ULCER CASES. 


No. Operative findings. 

19 Seventeen on lesser curvature, 2 on pos- 
terior wall near pylorus. 

4 One on posterior wall, 1 on lesser cur%^a- 
turo, 1 on greater curvature, location 
of other not stated. 

4 One on lessor curvature, 1 near pylorus, 
location of others not stated. 

3 All showed stenosis associated with gas- 
tric ulcer. 

1 Large ulcer on lesser curvature near 
pylorus with adhesions. 

1 On posterior wall near greater curvature. 

1 Confirmed. 

1 • On lesser curvature. 

2 Both showed ulcer on lesser curvature, 
one being very small. 

piagnosis correct in 94 per cent of cases. 

TABLE XIX.— ROENTGENOLOGIC DIAGNOSES IN 100 PROVED DUODENAL 

ULCER CASES. 

Number and 


■ Diagnosis. 

per cent. 

Special operative findings. 

Duodenal ulcer 

15 

Confirmed. 

Duodenal ulcer probably 

13 

All ulcers. 

Duodenal ulcer or adhesions 

29 

All ulcers. 

Duodenal ulcer and adhesions 

7 

Confirmed. 

Duodenal adhesions 

3 

One healed, 1 very small ulcer, 1 ulcer 
and adhesions. 

Duodenal adhesions probably 

6 

Three healed, 1 at junction first and 
second portions, 1 small on anterior 
wall, 1 largo on posterior wall. 

Duodenum uncertain because it 

2 

One large stellate, first portion ; 1 small, 

was not shown on films 


indurated, near pylorus. 

Duodenum negative 

1 

Ulcer of second part of duodenum. 

Pyloric ulcer 

4 

Two were pyloric; 2 duodenal. 

Pyloric stenosis 

11 

Two ulcers at pylorus, 9 beyond it. 

Gastroduodenal ulcer 

9 

One was tj^pically pyloric; 8 on duo- 
denal side. 

Total 

100 


Diagnosis practically correct 

ss 


Diagnosis missed 

12 



Diagnosis. 

Ulcer of the lesser curvature 

Gastric ulcer, location not stated 

Gastric ulcer or adhesions 

pyloric obstruction 

Gastric ulcer or subtotal gastrec- 
tomy 

Gastric ulcer, probably on pos- 
terior wall 

Gastric ulcer at pylorus with cra- 
ter 

Gastric ulcer or carcinoma 

Stomach negative 


In the duodena] group analyzed in Table XIX there are several 
t tagnoses that should be discussed. Three cases were diagnosed 
0 ^ probable duodenal adhesions. In these 

an ahscno!^r,f showed an inconstant filling defect, and there was 
uoroscopjc phenomena that would suggest an ulcer. 
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It is rather interesting to note that 4 of these cases had healed ulcers. 
Possibly one should make a diagnosis of ulcer or adhesions with the 
majority of evidence in favor of one or the other. This seems logical 
when we appreciate that the major portion of a given filling defect 
may be spasm or spasm plus adhesions. 

In the group “duodenum uncertain because it was not shown on 
films” the fluoroscopic phenomena were not typical and the examina- 
tion should have been repeated, but the clinical phenomena were 
suggestive enough to justify operation without additional con- 
firmatory evidence. 

One case was diagnosed “duodenum negative,” and at operation 
an ulcer was found in the second portion of the duodenum. For- 
tunately, ulcers occur in the second portion very rarely,^® and when 
they do one can occasionally make the diagnosis by the fluoroscopic 
phenomena. Direct evidence of the ulcer cannot be obtained in the 
second portion because of the rapid motility. The duodenal bulb 
is the only part in which there is a normal stasis.^® 

TABLE XX.— MORE COMPLETE ROENTGENOLOGIC DIAGNOSIS AND 
OPERATIVE FINDINGS IN 11 PROVED DUODENAL ULCER CASES 
LISTED UNDER HEADING OF PYLORIC STENOSIS IN TABLE. 


No. 

of 

case. Roentgenologic diagnosis. 

19 Pyloric stenosis, with 18 hour retention. 
No filling of duodenal cap. 

33 Pyloric obstruction. Ulcer or secondary 
carcinoma of stomach (?) 

41 Pyloric stenosis due to ulcer or carcinoma. 

63 Pyloric obstruction with spasm. Duo- 
denum uncertain due to lack of filling. 

66 Pyloric obstruction rvith dilatation; cause 
uncertain; 48-hour retention. 

70 Pyloric obstruction 'with gastric dilatation. 
Duodenum probably negative. 

75 Pyloric obstruction with spasm. No visible 
ulcer. Duodenum uncertain due to lack 
of filling. 

93 Pyloric obstruction. 

106 Pyloric obstruction: carcinoma, ulcer or 
adhesions. 

125 Pyloric stenosis. No filling defect due to 
stenosis. 

143 Pyloric stenosis. P.vloric ulcer. Duodenum 
imcertain. 


Operative findings. 

Old crater-like ulcer with annular 
contraction 1 inch beyond py- 
lorus. 

Large callous ulcer 1 inch beyond 
pylorus. 

Duodenal ulcer producing com- 
plete obstruction. 

Ulcer of first part of duodenum 
with adhesions. 

Dilated and atonic stomach. Ul- 
cer on anterior wall of duodenum 
near pylorus. 

Ulcer of first part of duodenum. 

Small ulcer at pylorus. 


Large indurated ulcer J inch be- 
yond pylorus. 

Old indurated ulcer of duodenum. 
Callous duodenal ulcer. 

Ulcer of pylorus. 


The diagnosis of “pyloric stenosis and gastroduodenal ulcer” was 
made on 20 occasions in this group and of these 17 cases liad the 
pathology on the duodenal side. The gastroduodenal ulcer is 
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possibly an earlier stage of pyloric stenosis when one gets enough 
filling of the duodenal bulb to show the defect and its extension to 
the pylorus. This ulcer may ultimately cause obstruction from 
either cicatrization, spasm, or both. Pyloric obstruction is essen- 
tially an entity and will alwa3's remain so and the patient is operated 
upon to relieve the obstruction. 

To summarize the findings in Table XIX one will note that the 
diagnosis was essentially correct in 88 instances, and missed in 12. 
Of the 12 cases, 4 had healed ulcers, 2 definitely active ulcers and 2 
in which the duodenum was not shown, and finally there was 1 case 
in which there was no filling defect in the duodenal bulb but an ulcer 
was found in the second portion. 

Table XX referring to the 11 pyloric stenosis cases does not need 
any further comment. 

Summary and Conclusions. The clinical and laboratory data on 
279 operatively proved gastric and duodenal ulcer cases, representing 
a ten-years’ experience in this hospital, are analyzed, especial atten- 
tion being given to a selected group of 36 gastric and 100 duodenal 
cases. The duodenal outnumbered the gastric cases in the ratio 
of 4 to 1, and it is pointed out that for all of those presenting sjonp- 
toms the duodenal preponderance is even greater. The male sex 
predominated in each group (85 to 90 per cent) and the women were 
on the average a little older than the men. Aside from the roent- 
genologic findings, the history was of greatest diagnostic importance 
and sometimes afforded evidence suggesting the gastric or duodenal 
localization of the lesion. The physical examination was of less 
diagnostic importance, although the finding of a small spot of 
epigastric tenderness occurred in almost one-half of the cases and 
was regarded as of confirmatory value. Both groups of cases showed 
a tendency to high gastric acidity, more marked in the duodenal, but 
it is emphasized that such high acidity may occur in individuals 
free of all evidence of disease and so in itself cannot be accepted as 
evidence of ulcer. 

The roentgenologic findings may be summarized as follows; 

1. The roentgenologic diagnosis was correct in 94 per cent of the 
gastric and 88 per cent of the duodenal ulcers. 

2. The most important roentgenologic diagnostic sign was the 
filling defect. 

3. In 23 cases, that were diagnosed either pyloric stenosis, gastro- 
duodenal ulcer or pyloric obstruction only six ulcers seemed to be 
pyloric in origin, the others being distinctly duodenal. 

4. Healed ulcers give similar filling defects to adhesions or ulcer, 
Jut do not have associated suggestive fluoroscopic phenomena. 


versUy I'- Eliason, surgeons of the Uni- 

in this paper from their records *^**^*' allowing vis to secure the operafivc clnla reporlecl 



FREMONT-SMITH, MC IVER: PEPTIC ULCER 


33 


REFERENCES. 


1. Moynihan, Sir Berkeley; Two Lectures on Gastric and Duodenal Ulcer, 
John Wright & Sons, Bristol, 1923. 

^ 2. Sturtevant and Shapiro; Gastric and Duodenal Ulcer, Arch. Int. Med., 1926, 
3 ^ 41 . 

3. Sutherland, C. G.; Duodenal Ulcer; Comparison of Roentgenologic and 
Histologic Findings, Radiology, 1927, 8; 111. 

4. Osier, W. and McCrae, T. ; Modem Medicine, vol. 3, second edition. Lea & 
Fcbiger, 1914. 

5. Aaron, C. D. ; Diseases of the Digestive Organs, fourth edition. Lea & Febiger, 
1927. 


^ Crohn, B. B.; Affections of the Stomach, W. B. Saunders Company, 1927. 

/T. Friedenwald, J.; A Clinical Study of 1000 Cases of Ulcer of the Stomach 
and the Duodenum, Am. J. M^m Sci., 1912, 144, 157. 

8. Moynihan, Sir Berkeley^.; Duodenal Ulcer, W. B. Saunders Company, 
Phila., 1912, second edition. V 

9. Blackford, J. M., and Dw^^er. M. F.; Clinical Review of 250 Case Histories 
with Particular Reference to Age, Diiration of Symptoms and Complications, Trans. 
Am. Gastro-enterol. Assn., 1927, 29, 112. 

10. Dunbar, J.; Analysis of 387 Cases of Acute Perforating Ulcers, Glasgow, 
Med. J., 1926, 106, 109. 

11. Eggelston, E. L.; A Critical Review of 500 Cases of Gastric and Duodenal 
Ulcer, J. Am. Med. Assn., 1920, 75, 1542._ 

12. Rehfuss, M. E.; Diagnosis and Treatment of Diseases of the Stomach, W. B. 
Saunders Company, 1927. 

13. Bennett, T. I., and Ryle, J. A.; Studies in Gastric Secretions; Study of 
Normal Gastric Function Based on Investigation of 100 Healthy Men by Means of 
Fractional Method of Gastric Analysis, Guy’s Hosp. Rep., 1921, 71, 286. 

14. Bell, J. R. ; Consecutive Series of 425 Gastric Analyses by Fractional Method, 
Guy's Hosp. Rep., 1922, 72, 302. 

15. Ryle, J. A.; gastric Function in Health and Disease, Humphrey Milford, 1926. 

16. Carman, R. D.; The Roentgen Diagnosis and Localization of Peptic Ulcer, 
Calif. St. J. Med.. 1920, 18, 377. 

17. Pancoast, H. K.; Personal communication. 


LATE RESULTS OF SURGICAL TREATMENT OF PEPTIC ULCER 
BASED ON A STUDY OF 678 CASES. 

By Maurice Fbemont-Smith, M.D., 

AND 

Monroe A. McIver, M.D., 

BOSTON. 

(From the Gastrointestinal Clinic of the Massachusetts General Hospital.) 

I. Introduction. There are few internists or surgeons at the 
present day wlto advocate tlie treatment of peptic ulcer by any 
single therapeutic measure; it is generally admitted that certain 
tti^es of ulcer are best treated by medical therapeutics, others by 
surgical measures. Much of the confusion that has existed in the 
past m regard to the results of treatment by these two radicalh’ 
diflerent methods has been due partly to the fact that both internists 
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and surgeons have been prone to draw conclusions after observing 
the results of their treatment over too short a period of time, and 
partly to the fact that patients who have been unsuccessfully treated 
by medical measures tend to gravitate to the surgeon, wliile the 
internist sees an unduly high proportion of tire failures of surgery. 
To remedy this undesirable situation the Gastrointestinal Clinic* 
was organized several years ago (1923) at the Massachusetts General 
Hospital. In this Clinic the peptic ulcer cases are seen by a physi- 
cian and a surgeon, who, not separatelj’’ but together, arrive at a 
conclusion as to each individual case. 


In all branches of surgery, as is natural and proper after a period 
of rapid technical development, emphasis is now being placed upon 
the late results of treatment. This is particularlj’' important in 
surgery of the stomach and duodenum; no fundamentally new 
technical procedure has been introduced in this field for a consider- 
able number of years, and sufiBcient time has therefore elapsed to 
evaluate the later results. The importance of the time element in 
estimating the efficacy of aiij^ operation has been, perhaps, the most 
valuable point brought out by the careful studies on the late result 
of surgical treatment of cancer, and has been considered of such 
significance that the term “cure” is there applied only witli a 
qualifying clause as to the length of time which has elapsed since 
operation. The time factor is of the greatest importance also in 
estimating the late results of the surgical treatment of peptic ulcer, 
and is given detailed consideration in a later section of this report. 
There are, however, other and more complicated factors which 
make the results of surgical treatment of ulcer peculiarly difficult 
to judge, and a brief consideration of some of these factors is offered 


before presenting om' findings. 

Peptic ulcer is a disease of unlmown etiology, chai’acterized by 
spontaneous remissions and exacerbations of symptoms. The remis- 
sions are probably for the most part associated with the partial 
healing described by Crohn, ^ Mann- and others in their work on 
the process of healing in peptic ulcers; but there are many factors 
in the causation of symptoms from peptic ulcer that are not under- 
stood: the mechanism of pain sensations associated with ulcer, for 
example, is still a controversial point. It maj'^ safely be said that 
symptoms or lack of symptoms are often unreliable indications as 
to the condition of the ulcer, yet at the present stage of our knowledge 
they are our simplest and most reliable guides. Another factor 
which makes difficult the judgment of the late results of surgical 
treatment of peptic ulcer is the fact that the pathologic picture 
nmrer^^ widely differing aspects, varying from an ulcer that 
all mid submucosa to one penetrating 

' This adjacent oi*gan, and from slight or no deformity 

"us on lonve oVai,sK;nc^ at'tho '^oncs and one of the authors; Dr. Jones 

etudy was undertaken. 
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of the stomach or duodenum to the extraordinary picture presented 
by the so-called “hour-glass” stomach. The problem is rendered 
still more complex by the great number of tj^pes of procedure that 
may be employed in any given situation. In attempting to classify 
the results of the different operations, therefore, the number of cases 
comparable both as to pathology and as to surgical procedure must 
in many instances be small, 

A further complication is introduced by the fact that operative 
procedures profoundly alter the physiology of the stomach and 
upper gastrointestinal tract, from the point of view both of the 
chemistry of the secretions and of the motor function. This 
altered physiology may result either in the formation of new ulcers* 
or in functional disturbances which may prove serious. 

In setting forth our data we have made no attempt to over- 
simplify the problem, feeling that a detailed presentation of our 
findings will be of more value to the careful student of the subject 
than didactic conclusions which we ourselves might draw from our 
data. 

Method. Material. This paper is based upon a study of 678 
cases of peptic ulcer surgically treated in the Massachusetts General 
Hospital. The group includes the cases reported in 1922 by 
Scudder,® together with the cases of peptic ulcer operated upon 
from 1919 to 1923, inclusive. They fall into three main groups as 
follows: 


Duodenal ulcers 393 

Gastric xilcers 261 

Gastric and duodenal ulcers 24 


678 


Six hundred and fifteen of these patients were believed to be alive 
when this study was started. 

Collection of Data. A letter was sent to each patient giving a 
definite appointment at the Gastrointestinal Clinic. One hundred 
and fifty patients responded in person to this request; 165 to a 
subsequent letter. All the remaining patients residing within a 
10-miIe limit of Boston whose letters were not returned “ unclaimed ” 
were visited; information concerning 42 cases was obtained in this 
way. Thus every patient in the community who could be traced 
through the postoffice was communicated with, in an effort to avoid 
any selection of cases. In 115 instances data were obtained from 
the hospital records of visits subsequent to operation. By these 


* One of the most striking facts brought out by a review of the literature on 
the expeninental production of acute ulcer in the duodenum or stomach is the uniform 
^ccess which has attended all experimenters, whatever their method of procedure, 
pus IS dp, undoubtedly to the fact that ulcers readily occur in this higUy specialized 
tissue follomng slight alterations m the physiology; there mav be many different 
reasons why certain of these lesions become chronic. 
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various means we were able to collect information as to late results 
in 472 cases. 

Classification of Results. Table I shows the main grouping of 
393 duodenal ulcer cases and 261 gastric ulcer cases. We were 
unable to trace as long as two years after operation 68 of the duo- 
denal cases, 66 of the gastric. Eighteen patients in the duodenal 
group and 15 in the gastric died one or more years after leaving the 
hospital and nothing, with one or two exceptions, is known of them 
beyond the mere fact of their death. In 30 cases in the duodenal 
group and 23 in the gastric group death followed operation. Two 
himdred and eighty duodenal ulcer cases and 159 gastric are analyzed 
for later results. Nineteen duodenal cases and 8 gastric had their 
first operation in another hospital; these are considered in the mul- 
tiple operation group. 

TABLE I. — ^ANALYSIS OF MATERIAL, 

Duodenal ulcer. Gastric ulcer. 


Gases not traced 08 00 

Died one or more years after lcn\dng hospit.al . 18 15 

Immediate mortality 30 23 

Cases analyzed for later results 280 159 

390 263 

Less number included under two headings ... 3 2 

Total 393 261 


In attempting to estimate the results of operation we have avoided 
the use of the words “cure” and “failure,” Without precise 
knowledge, which is unattainable, as to the condition of the ulcer, 
the use of the word “cure” is obviously inaccurate; it is perhaps 
not too far-fetched to say that it is as little applicable here as in a 
consideration of the results of treatment of pulmonary tuberculosis. 
In regard to the term “failure;” this can hardly be used in the case 
of the many patients who have a return of ulcer symptoms of differ- 
ing degrees of severity after having experienced a number of years 
of comfort and well-being as a result of operation; the operation may 
even have been a life-saving procedure at the time it was carried 
out, and it is manifestly unjust to consider such an operation a 
“failure,” even though the good effects may not be permanent. We 
^hsrefore, contented ourselves with dividing the patients into 
A,^’ “B” and “C” groups, as described below, on the basis of 
sj^mptoms shown during the period of postoperative observation, 
tn ^ includes patients who showed no return of ulcer sjunp- 
i^he period of observation; their diet was wholly or 
unrestricted. Patients of Group B either showed a 
6y slightly T^tri referable to ulcer but easily controlled 

short duration experienced at least one period of 

g which the symptoms were of moderate 
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severity but were amenable to simple treatment. The patients 
were not incapacitated or restricted in their work, and the operation 
had undoubtedly been of great value to them. Patients of Group 
C experienced at some time following operation a recurrence so 
severe as to hinder them greatly in their work, to incapacitate them, 
or require further hospitalization. 

Of the total number of cases of duodenal ulcer (261) followed for 
from two to ten years or more after operation, 172 (66 per cent) were 
classified as “A” throughout their period of observation, 40 (15 
per cent) were classified as “B” and 49 (19 per cent) as “C.” The 
corresponding figures for the 151 gastric cases were: “A,” 104 (69 
per cent); “B,” 19 (12.5 per cent); “C,” 28 (18.5 per cent). On 
the basis of these figures, it might be said that operation gave satis- 
factory results throughout the period of observation in about 81 per 
cent of the cases of gastric and of duodenal ulcer. This method of 
grouping, however, does not give sufficient importance to the time 
element: The cases followed for a shorter period of time show 
fewer recurrences than those observed over a more extended period, 
and an average is therefore misleading. 

The problem thus arose as to a satisfactory method of classifying 
the patients who were symptom-free for a number of years and 
then showed a recurrence of ulcer symptoms. These were listed 
as “ K” during the period of well-being and then listed as “B” 
or during the remainder of the time followed. If the patient 
developed symptoms so severe as to demand a second operation 
he was accounted “C” during the total time the case was follov'^ed 
after the development of symptoms. For example, suppose for two 
years after operation a patient was symptom-free, then developed 
such a severe recurrence of symptoms as to require a second opera- 
tion. Such a patient would appear as an “ A ” in the group observed 
two years after operation ; he would then be counted as “ C ” through- 
out the remainder of his period of observation, for presumably with- 
out the second operation he would have continued to have trouble. 
The results of second operations are discussed later under the heading 
of “multiple operations.” 

Results, In Table II a detailed report of the cases followed from 
two to ten j^ears is presented. The classification of the total group 
of duodenal ulcers (261) is given two years after operation; 232* of 
these cases are reported on four years after operation, 165 sk years 
after, 105 eight years after and 64 ten or more years after. The 
corresponding group figures for the gastric cases are: 151 two years 
after operation, 136 four years after, 109 six years after, 77 eight 
years after and 51 ten or more years after. To the right of the 
column of figures showing the number of “B ” and “ C” patients is a 
statement as to the time the recurrence of sj'mptoms. took place. 


, f either bad been operated on less than four years 

before this study ^vas made or could not be traced after the two-year period 
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TABLE II. — CLASSIFICATION OF CASES. 


Group A . 
Group B . 


Group C . 


Group A . 
Group B . 


Group G . 


Duodenal ulcer. 


Gastric ulcer. 


Two Years After Operation. 


197 

36 (31 showed recurrences 
■within first year; 5 ■ivere 
"A” for 1 year) 

2S (22 showed recurrences 
■ftdthin first year; 6 were 
“A” for 1 year) 

261 


117 

16 (15 showed recurrences 
w'ithin first year; 1 was 
“A” for 1 year) 

18 (16 showed recurrences 
within first year; 2 were 
“A” for 1 year) 

151 


Four Years After Operation. 


171 

28 (25 showed recurrences 
within first year; 3 were 
“A" for 1 year) 

33 (21 showed recurrences 
within first year; 5 were 
“A” for 1 year; 7 were 
“A” for 2 years) 


105 

13 (12 showed recurrences 
within first ye.ar; 1 was 
"A” for 1 j'ear) 

IS (14 showed recurrences , 
within first year; 2 were 
“A” for 1 year; 2 were 
"A” for 2 years) 


Group A 
Group B 


Group C 


Group A 
Group B 


Group C 


232 


136 


Six Years After Operation.* 


114 

20 (15 showed recurrences 
within first year; 1 was 
“A” for 1 year; 4 were 
“A” for 4 years)' 

31 (15 showed recurrences 
within first year; 4 were 
“A" for 1 year; 7 were 
“A” for 2 years; 5 were 
“A” for 4 years) 

165 


76 

12 (9 showed recurrences 
within first year; 1 was 
“A” for 1 year; 2 were 
“A” for 4 years) 

21 (10 showed recurrences 
within first year; 1 was 
"A” for 1 year; -3 were 
“ A” for 2 years; 7 were 
“A” for 4 years) 

109 


FAoM Years After Operation. 


9 (8 showed recurrences 
within &st year; 1 was 
“A” for 3 years) 


16 (6 showed recurrences 
within first year; 1 was 
“A” for 1 year; 4 were 
“A” for 2 years; 1 was 
‘ ‘ A ” f or 4 years ; 4 were 
‘‘A’’ for 6 years) 


51 

11 (7 showed recurrences 
within first year; 1 was 
"A” for. 1 year; 2 were 
“A” for 4 years; 1' was 
“A" for 6 years) 

15 (6 showed recurrences 
udthin first year; 1 was 
“A" for 1 year; 3 were 
“A” for 2 years; 4 were 
“A” for 4 years; 1 was 
“A” for 6 years) 


105 


77 


Group A 
Group B 


Group C 


Ten Years After Operation. 

53 

2 (Both showed recurrences 
•within first year) 

9 (2 showed recurrences 
within first year; 1 was 
“A’' for 1 year; 2 were 
"A” for 2 years; 2 were 
“ A ” for 6 years; 2 were 
“A” for 8 years) 


36 

6 (5 showed Tccurrcnccs 
■within first year; 1 was 
“A” for 4 years) 

9 (4 showed recurrences 
within first year; 3 were 
“A”for2years;2were 
“A” for 4 years) 


61 

cases were fol- (19 of these 51 cases wcj 
than 10 lowed for more tha 
^ years; none of them c 

Group A. symptom-frco. , oped symptoms) 

* The fifiures of the ^ Group C, severe symp 

--year «roup arc shop-n in percentage form in Fig. 1. 
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It will be noted that about 1 1 per cent developed severe recurrences 
at the end of two years. In the cases followed four years the per- 
centage of severe recurrences was about 14; in those followed six 
years, 19. After six years the percentages fall off somewhat, being 
15 and 14 per cent for the cases followed eight or ten years; this is 
probably due to the fact that during this later period proportionately 
fewer of the cases developing severe symptoms could be traced. 
In the gastric cases the percentage of recurrences in the two-year, 
four-year and six-year groups was about the same as that for the 
duodenal ulcer cases. In the eight-year or ten-year groups it was 
somewhat higher, being about 19.5 and 17.6 per cent respectively. 



Chart I shows in percentage form the recurrences of severe symptoms that took 
place in the group followed for sis years, and the time at which these occurred. 
See also Table II, cases followed sis years. 


In order to present in more detail the proportion of recurrences 
and the length of time after operation at which these occurred, the 
findings in regard to all the patients we were able to observe six 
years or more after operation which were given in Table II are also 
shown in percentage form in Chart I. This six-year group was 
selected because it consisted of a fairly large number of cases con- 
sidered after a sufficient length of time had elapsed since operation 
to make a study of the results especially valuable. It will be noted 
in Chart I that while the greatest percentage of relapses occurred 
within the first year, there were many recurrences throughout the 
whole period of observation, so that at the end of six years about 
19 per cent of both gastric and duodenal ulcer patients had devel- 
oped severe symptoms, as against 11 per cent that showed recur- 
rences at the end of the second year. In cases showing mild recur- 
rences the sjunptoms appeared chiefly within the first year (Table 
11), the increase during the remainder of the six years being small. 
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Operatwc Procedures, Duodenal. In Table III the cases of duo- 
denal ulcer are arranged according to the operation performed, 
the last three columns showing the groups in wliicii these cases were 
finally placed on the basis of later symptoms. We see here that 
posterior gastroenterostomy formed the essential part of the opera- 
tion in 230 cases, and was thus, either alone or in combination with 
other procedures, the major operative attack on duodenal ulcer. 
Of these 230 cases, 152 remained completely free from sj^mptoms 
throughout the period of observation, and are placed in' Group A; 
37 showed mild recurrences at some time following operation. 
Definitely severe symptoms recurred in 41 cases; these cases were 
placed in Group C. 

TABLE ni. — OPERATIVE PROCEDURES, DUODENAL ULCER. 


Operative procedure. 

Total 

number. 

Group 

A. 

Group 

B. 

Group 

C. 

Poaterior gastroenterostomy alone 

147 

92 

28 

27 

Posterior gastroenterostomy -F infolding 

70 

52 

6 

12 

Posterior gastroenterostomy + excision 

10 

6 

2 

2 ' 

Posterior gastroenterostomy •+• pylorus 
ligature 

3 

2 

1 


Pylorectomy plus posterior gastroenter- 
ostomy •• 

10 

10 



Excision or infolding of ulcer .... 

16 

6 

3 

7 

Pyloroplasty 

1 

1 


• • 

Pyloroplasty plus excision 

4 

3 

• • 

1 

Total 

261 

172 

40 

49 


The 10 cases where pylorectomy was performed, with continuity 
of the intestine reestablished by posterior gastroenterostomy, all 
appear in Group A. This operation was carried out for ehronic 
ulcers situated near the pylorus and usually causing considerable 
organic obstruction of the pylorus. In 16 instances ulcers were 
excised or infolded without gastroenterostomy; of these, 14 were 
cases of acute perforation and will be discussed under that heading 
in a later section. Some type of pyloroplasty was carried out m 5 
cases with good results in 4 instances. 

Operative Procedures, Gastric. Table IV is similar in purpose to 
Table III and shows the operative procedures employed for gastric 
ulcers. It is interesting to note that of the small group of cases 
where posterior gastroenterostomy alone was performed, only 1 case 
showed return of severe symptoms. Posterior gastroenterostomy 
combined with infolding or excision of the ulcer was carried out in 
2 cases, satisfactory results being obtained in 64 instances, 
sevprp the ulcer was treated by infolding or excision alone, 

total recurring in 12 instances or almost half the 

tlevelopment of L- cases belong to the early period of 

gastric ulcer, and ^ ^ concerning the surgical treatment of 
serve to emphasize the soundness of the opinion 
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now current that excision of a gastric ulcer is unsuccessful in a 
large proportion of cases unless combined with a posterior gastro- 
enterostomy. 


TABLE IV. — OPERATIVE PROCEDURES, GASTRIC ULCER. 


, Operative procedure. 

Total 

number. 

Group 

A. 

Group 

B. 

Group 

C. 

Posterior gastroenterostomy alone . 

. 24 

20 

3 

1 

Posterior gastroenterostomy + infolding 

. 29 

22 

5 

2 

Posterior gastroenterostomy + excision 

. 43 

35 

2 

6 

Excision alone 

. 23 

8 

4 

11 

Infolding alone 

3 

2 


1 

Partial gastrectomy 

. 17 

12 

2 

3 

Pylorectomy 

4 

3 


1 

Sleeve resection 

4 

1 

2 

1 

Pyloroplasty 

. 3 

1 


2 

Gastrogastrostomy 

1 


1 


Total cases 

. 151 

104 

19 

28 


Partial gastrectomy or pylorectomy was carried out in 21 
instances, with recurrence of severe symptoms in 4 cases. 

Other operative procedures are listed, but their number is too 
small to furnish data of any importance. 

Gastric and Duodenal Ulcer Present in the Same P,atient. The 
operations performed on the 24* patients in whom there was an 
active lesion of both stomach and duodenum, were as follows: 
partial gastrectomy on 7, cuff resection on 1, posterior gastroenter- 
ostomy combined with excision or infolding of the ulcer on 13, 
anterior gastroenterostomy on 1, pyloroplasty on 1 and gastro- 
enterostomy with gastroduodenostomy on 1. Three of these 24 
patients died following operation; 8 we could not trace; 6 were 
observed for six years or more, 5 for three years or more and 2 for 
two years; of the 13 we were able to trace, 1 showed mild recurrence 
of symptoms and 12 remained symptom-free. 

The late results of operation on this small group are strikingly 
good, perhaps because there was a large number of the more radical 
type of operation. The good results, however, are somewhat coun- 
terbalanced by the 3 deaths following operation. In 2 of these latter 
cases there was an hour-glass constriction of the stomach in addi- 
tion to the duodenal ulcer; in the third case the inflammatory 
reaction aroimd stomach and duodenum was so extensive that only 
an anterior gastroenterostomy could be carried out; this case devel- 
oped a fatal obstruction during convalescence. 

Operative Mortality. The factors governing the mortality rate 
following operation for peptic ulcer are complex. The outstanding 
circumstances that influence it are as follows: the age and general 
condition of the patient, the seriousness of the local pathology the 
t>T)e of operation selected. ^ 

duodenal 
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The causes of death following operations for duodenal and gastric 
ulcers are listed in Table V. Tlicre were 30 deaths in the duodenal 
series and 26 in the gastric. There were 4 deaths following operation 
for gastrojejunal ulcer, and these are included in Table V: 2 listed 
in the duodenal series and 2 in the gastric, according to the site of 
the primary ulcer. Six of the deaths followed operations for acute 
perforation: 5 duodenal and 1 gastric. The mortality, excluding 
these cases of acute perforation, was 6 per cent for the duodenal 
cases and 9 per cent for the gastric. The average age of these 
patients was a little over fifty years: 10 in the duodenal series and 
8 in the gastric series were over sixty years of age. 


TABLE V. — ^IMMEDIATE MORTALITY. 


Causes of death.* 

Peritoliitis 

Pulmonary complication; 
(a) Pneumonia . . . 

lb) Pulmonary embolus 
(c) Lung abscess 
id) Gangrene of lung 

Shook ....... 

Hemorrhage .... 

Cardiac embolus . 

Uremia 

Persistent vomiting . 

Fatty degeneration of liver 
Septic parotitis 


Duodenal 
ulcer cases. ■ 

14 



6 


Gastric 
ulcer cases. . 

5 


S 

o 


—10 

3 

3 



30 26 


* Four deaths follonung operation for gastrojejunal ulcer are included in this 
table: 2 listed in the duodenal series, 2 in the gastric, according to the site of the 
primary ulcer. Six of the deaths followed operations for acute perforations: 5 duo- 
denal, 1 gastric. 


The 6 cases of pulmonary emboli following operations for duo- 
denal or gastric ulcers is a rather surprisingly large number when one 
recalls that the venous drainage from the operative field is into the 
portal system where emboli would be filtered out by the capillaries 
of the liver. 

Among the fatal duodenal cases the ulcer was described as 
“penetrating” in 10 instances; the 2 deaths from hemorrhage belong 
in this group, the bleeding occurring from a deeply penetrating 
ulcer that could not be excised. One patient showed cirrhosis of 
the liver in addition to the ulcer. Among the fatal gastric cases a 
chronic perforation of the ulcer into the substance of the liver or 
pancreas was foimd in 4 instances. There was 1 hour-glass deform- 
it ulcers of both stomach and duodenum were present. 

39 had a group of peptic ulcer cases, 

of acute perforations: 15 of the gastric ulcers and 
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24 of the duodenal ulcers. Of these, 7 had their first operation at 
another hospital and entered the Massachusetts General Hospital 
because of recurrence of symptoms; they are considered in the 
“multiple operations” group of cases. Of the 39, only 3 were 
females, 2 gastric and 1 duodenal. 

In 3 of the 15 gastric cases the perforation occurred without any 
previous ulcer symptoms; in 1 case, after a few days of gastric 
distress. These 4 perforations were in patients under twenty-seven 
years of age. The average age of the remaining patients with 
perforated gastric ulcer was 43.6. The average duration of symp- 
toms before perforation was 8.5 years. 

Of the 24 duodenal perforations, 6 had only a few days of ulcer 
symptoms before the perforation occurred. Three of these cases 
were under twenty-seven years of age and 3 were thirty-six years 
or over; the age of the remaining cases in which the duration of 
symptoms before operation is recorded averaged 35.2 years. The 
average duration of sj^mptoms was 7.4 years. 

Contrasting the gastric and duodenal cases of perforation, it will 
be noted that in both there is a small group where perforation 
occurred either with no previous symptoms or after a very short 
prodromal stage. In the gastric group all such cases were in young 
persons; in the duodenal group half these cases were under thirty 
years and half were middle-aged or old. 

Results of Operation for Acute Perforations. Thirty-two patients 
were operated on at the Massachusetts General Hospital at the 
time of an acute perforation, 6 of whom died following operation, 
giving an immediate mortality of 18.7 per cent. The cause of death 
in 5 of these cases was general peritonitis and in 1, hemorrhage. 

Later results are known in 24 cases as follows: 7 of these cases 
had had infolding of the ulcer and posterior gastroenterostomy; of 
these, 6 had no recurrence during the five years they were observed; 
1 had a recurrence of severe symptoms (perforation of a gastro- 
jejunal ulcer) after seven years of well-being. In 17 cases an 
infolding of the perforation alone was carried out; of these, 11 had 
recurrence of severe sj^mptoms, for the most part within the first 
year after operation; 3 had reeurrence of mild symptoms; 3 had no 
recurrence dining the six years they were under observation. 

It is clear from the above figures that the prognosis in those cases 
where it is possible to perform a posterior gastroenterostomy as 
well as to close the ulcer is much better than in cases where only 
closine of the perforation can be carried out. It should be empha- 
sized, however, that closure of an acute perforation is a life-samng 
procedure, and if a further operation is likely to add to the risk it 
should not be attempted. It is only in a small group of cases where 
the patient is in good general condition and is operated upon within 
a few hours of the perforation that anything more radical than a 
simple closure should be attempted. 
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Multiple Operations. Forty-nine cases were operated upon more 
than once; 4 of these were operated upon three or more times. In 
22 instances the first operation was performed at the Massachusetts 
General Hospital; in 27 cases it took place at another hospital. Of 
the group of cases not given relief by operation, those that come to a 
second operation are of great interest because they afford an oppor- 
tunity to determine accurately, in most instances, the exact nature 
of the pathology responsible for the persistent or recurrent symptoms. 

Pathology Found at First Operation. Of the 49 cases coming to a 
second operation, 32 are believed to have shown duodenal ulcer at 
their first operation and 17 gastric. Of the 32 patients with duo- 
denal ulcers, there were 10 whose first operation was for acute 
perforation; 2 patients with gastric ulcers had been operated upon 
for acute perforation; for more detailed discussion of these cases, see 
section on acute perforations. Of the remaining cases, there were 
2 in which more than one ulcer was found in the duodenum at the 


time of the first operation; 2 in which more than 1 gastric ulcer had 
existed. It is interesting to note that in 5 instances the duodenal 
ulcer found at the first operation was described as “ small.” Among 
the gastric cases there was 1 in which the stomach showed an hour- 
glass deformity. There was nothing outstanding in the pathology 
described for the remaining cases. 

Symptomatic Relief folloioing First Operation. The average 
period of symptomatic relief following the first operation was about 
one and a half years for the duodenal group and about half as long 
for the gastric. Four patients in the duodenal group remained 
symptom-free for six years or over, and then developed severe 
symptoms. ' A gastrojejunal ulcer was found at the serond opera- 
tion in 3 of these cases. The fourth case was of special interest: 
the first operation had disclosed multiple ulcers of the duodenum, 
and a posterior gastroenterostomy was performed; the patient was 
without symptoms for ten years and then developed severe symp- 
toms requiring the second operation, which revealed the fact that 
the duodenal ulcers had healed and that the later symptoms were 


due to a large ulcer of the lesser curvature of the stomach. 

The average time period between the first and second operation 
was about four years for both groups; there were 9 instances in which 
the interval was seven years or more. 

In the great majority of cases (43) the chief symptom that 
brought the patient to a second operation was pain. In 5 instances 
^ symptom was hemorrhage and in 1 instance, vomiting. , 

treatm ^?pera.if^07^. Of the 49 cases requiring further surgical 
in 14 in^' ^ S^strojejunal ulcer was found at the second operation 
been carried*^oi + f ^ instances the posterior gastroenterostomy had 
In G cases with pnof duodenal ulcer and in 5 instances for gastric, 
performed at the ulcer the gastroenterostomy had been 

. ^^^^^^^^^Psetts General Hospital. Since there 


FREMONT-SMITH, MC IVER: PEPTIC ULCER 


45 


were 357 posterior gastroenterostomies performed in this series in 
which late results were noted, the instances of proven gastrojejunal 
ulcer form 1.7 per cent. For the most part the procedure employed 
at the second operation consisted in resection of the ulcer and 
stoma; in some instances a new posterior gastroenterostomy was 
performed. There was 1 case in which an exploratory operation 
only was carried out, the general condition of the patient not per- 
mitting a radical operation; in another patient the only procedure 
carried out was the closure of a perforation. Among the 14 cases 
of gastrojejunal ulcer there were 4 deaths. The late results of 
operation on the other 10 cases were in the great majority of 
instances decidedly poor. For more comprehensive and detailed 
accounts of certain of these patients, a recent article by Davis^ should 
be consulted. 

Of the remaining 35 cases requiring a second operation, the first 
operation had been for duodenal ulcer in 23 instances and for gastric 
ulcer in 12. 

In 10 of the 23 duodenal ulcer cases posterior gastroenterostomy 
did not constitute part of the first operation; the recurrent symp- 
toms in all of this group were due to a chronic duodenal ulcer. In 
6 of these 10 cases (4 of which were followed six years or longer) a 
posterior gastroenterostomy at second operation gave good results; 
in 1 instance the patient died following the operation; in 2 the late 
results are unknown; in 1 the late results were poor. 

In 13 of the 23 cases where the first operation was for duodenal 
ulcer a posterior gastroenterostomy had constituted the major 
part of the original procedure. In 8 of the 13 some abnormality 
other than gastrojejunal ulcer was described as having developed 
in connection with the posterior gastroenterostomy: “stenosis,” 
“adhesions,” “poorly placed,” etc.; in 6 of these 8 a chronic ulcer 
of the duodenum also existed; in 2 the ulcer had apparently healed, 
the symptoms presumably being due to the malfunction of the 
enterostomy. In 5 of the 13 cases the gastroenterostomy performed 
at first operation was satisfactory, the later symptoms being due in 
most instances to chronic duodenal ulcer usually complicated by 
“dense adhesions;” 1 case showed that the duodenal ulcer had 
healed and a gastric ulcer had formed. 

The procedures at second operation on the above group of 13 
were varied and the results in most cases disappointing. There 
were 2 pylorectomies, 1 giving good results for six years, the other 
giving moderately good results. There was 1 gastric resection, 
result unknown; 2 pyloroplasties, result unknown; lysis of adhesions 
in 2 cases, followed by recurrence of symptoms. The posterior gastro- 
enterostomy was disconnected in 5 instances, with poor results twice 
w ith model ate success once, and with result unknown twice. One 
excision of a gastric ulcer gave good results for five years. 

In 9 of the 12 cases in which the origmal operation was for gastric 
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ulcer no posterior gastroenterostomy had been carried out at the 
jSrst operation; the activity of the old ulcer was responsible for 
the recurrence of symptoms in 3 of these; obstruction at the pylorus 
from the old ulcer in 2; a new gastric ulcer had formed in 3 cases, 
the original ulcer having been excised; in 1 instance a duodenal ulcer 
had formed. Eight of these cases were treated by posterior gastro- 
enterostomy; 1 by partial gastrectomy. The immediate results 
were good in all instances; 2 of the cases which were treated by 
posterior gastroenterostomy showed a recurrence of s.ymptoms after 
one and two years, respectively; the others, 3 of which have been 
followed four years or more, have shown no recurrence. 

In 3 of the 12 cases in which the first operation was for gastric 
ulcer, a posterior gastroenterostomy formed a part of the procedure. 
In 2 of these 3 a clu-onic gastric ulcer was responsible for the recur- 
rence of symptoms. One of these was complicated by an hour-glass 
deformity: an anterior gastroenterostomy was performed, but tlie 
patient did not survive the operation. In the second case it was 
not possible to carry out any radical procedure: a drain was 
placed to the region of an inflammatory mass on the lesser curvature; 
the patient improved after the operation but died two years later. 
The third case showed a twist of the jejunum near the gastrostomy 
opening: the posterior gastroenterostomy was discoimected and a 
Roux operation carried out; the patient was symptom-free during 
the two years he was followed. 

m. Factors Affecting Prognosis and Choice of Operation. In order 
to see if any guide could be obtained for the selection of cases suitable 
for operation, or any prediction be made as to the outcome of opera- 
tion, an attempt was made to correlate the late results of the opera- 
tion with the preoperative and operative findings. 

The patients were divided as before into “A/’ “B” and “C" 
groups. The following points were than tabulated for the several 
groups: the ratio of male to female; the average age of patients; 
the dimation of symptoms before operation; the presence or absence 
of six-hour residue as shown by Roentgen ray examination; the 
average total acidity; the location and size of the ulcer. The 
appendectomies performed in connection with operations for duo- 
denal ulcer were also tabulated. The results are set forth in 
Table VI. 

The Ratio of Male to Female Patients. Duodenal ulcer, it is 
generally agreed, occurs about four times as often in males as in 
emales. This ratio was found to hold true in all tiuee groups of 
"B” and “C”)- This is an interesting fact, for 
might mode of life and occupation of men and women 

influence on the recurrence of 
is shown^n gastric cases a striking difference betAveen the 
of sex in patent ’’cciin-enec of symptoms, for while the 

Aat remained syinptoin-free or developed 
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only mild symptoms is 1 to 1, four times as many males as females 
developed severe recurrence of symptoms. The reason for this is 
not clear. 

Average Age of Faiients avd Duration of Symjdoms Before Opera- 
tion. It will be noted that in the duodenal ulcer cases the patients 
who remained symptom-free following operation averaged two and 
a half years older at time of operation than those who developed 
mild symptoms, and seven years older than those who developed 
severe symptoms. It will also be noted in the duodenal cases that 
the duration of symptoms before operation was longer in the cases 
that had no recurrence of symptoms than in the other two groups. 

These findings in regard to the age of the patients and the dura- 
tion of preoperative symptoms confirm the current opinion that it is 
desirable to treat cases of duodenal ulcer by medical therapeutics 
as long as possible, not only because a certain number of cases will 
be cured by that means, but also because the results of operation 
will be definitely better in a chronic ulcer of long standing. 

The patients with gastric ulcer when thus analyzed show a marked 
contrast to the patients with duodenal ulcer. The average age of 
the gastric patients at the time of operation was practically the 
same in the “ A,” “ B ” and “ C ” groups. The duration of symptoms 
before operation was shorter in the cases that had no recurrence of 
symptoms than in the other two groups. These figmes indicate 
that postponing operation did not result in a more favorable out- 
come. 

Six-hour Residue. In the duodenal ulcer cases, considerable six- 
hour retention of bismuth was noted in 72 instances; it was absent 
or slight in 161 examinations. As shown in Table VI, 58 of the 72 
cases appear in Group A, 6 in Group B and 8 in Group C. It is 
interesting to find such a large proportion listed in the group 
showing no recurrence of symptoms. It has been noted for a long 
time in the literature that patients showing obstruction from 
duodenal ulcer formed a particularly favprable group for surgical 
treatment, thus leading Eiselsberg® and others to advocate deliberate 
closure of the pylorus, by fascial tie or other procedure, in addition 
to a posterior gastroenterostomy. The results of this procedure 
have been adversely criticized by many writers. The suggestion is 
here made that the reason so many cases that showed stasis in our 
series obtained good results from operation was due not to the 
obstruction of the pylorus per se, but to the fact that the lesions 
causing marked obstruction are chronic, indurated lesions, the type 
which yields best to sm’gical treatment. 

Gastric stasis in the presence of gastric ulcer was noted in 67 
instances. As shown in Table VI, it was found 48 times in cases 
placed m Group A, 7 times in those of Group B, 12 times in those 
of Group C, which consisted all-told of only 28 cases. Thus while 
It was often present in cases remaining sjmptom-free, it was also 
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found in a high proportion of the cases later developing severe 
symptoms. 

TABLE VI, 


* 

Duodenal ulcer. 

Gastric ulcer. 

Group 

A, 

Group 

B. 

Group 

C. 

Group 

A, 

Group 

B. 

Group 

C. 

Ratio of males to females 

4 to 1 

4 to 1 

4 to 1 

1 to 1 

1 to 1 

4 to 1 

Average age in years 

42 

39.5 

35 

45.5 

46 

46 

Average duration of symptoms before 







operation, in years 

7.7 

6.5 

4.8 

6.7 

12 

8 

Six-hour residue 

58 

6 

8 

48 

7 

12 

Average total acidity, cc. N/10 solution . 

63.7 

48 

68.7 

54 

62 

56 

Location of ulcer: 







Anterior surface 


, . 


4 

0 

1 

Posterior surface 

, * 

, , 

, , 

10 

1 

3 

Lesser curvature 


, . 


72 

S 

24 

Near the pylorus 

. . 

. , 

. . 

21 

3 

3 

First portion 

135 

34 

29 

» . 



Second portion 

8 

1 

1 


. . 

, . 

Size of ulcer; s. 







Large 

34 

8 

6 



, . 

Small 

18 

8 

11 

• • i 



Appendectomies performed on duodenal 

20 

11 

25 

1 

I 



ulcer cases, per cent 

■■ 1 


* • 


The Average Total Acidity. The average total acidity was within 
normal limits in both duodenal and gastric ulcer cases and showed 
little variation in the “A,” ''B'' and groups.^ In view of the 
stress that has been laid on the role of acid in causing recurrence of 
ulcer symptoms after operations, it is striking that in the patients 
with duodenal ulcer who later had recurrence of symptoms, the total 
acidity before operation averaged slightly lower than it did in the 
patients who remained symptom-free. It is interesting, however, 
that of the 6 cases (4 duodenal and 2 gastric ulcers) later developing 
gastrojejunal ulcers, the total acidity before the first operation was 
recorded in 5 instances, and in each case a definitely high value 
was found. 


Location of the Ulcer. In the great majority of cases the duodenal 
ulcer was described as located in the first portion of the duodenum. 
This is true for all three groups. About two-thirds of the gastric 
ulcers were described as occurring on the lesser curvature. The 
ne:rt largest number was described as occurring in the region of the 
py orus. No important relation is brought out by our figures 
location of the ulcer and the results of operation, 
the CTouD of interesting to note (Table VI) that in 

symptoms duodenal ulcer who developed severe 

small” almost (Gtoup C) the ulcer was described as 

^t remained "large;” while in the group 

ree (Gronp A) the reverse was true. 
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This brings out again the point that the large, callous, duodenal 
ulcer is the more favorable type for operation. 

Effect of Appendectomy. Since Balfour® has stressed’ the impor- 
tance of infections of the appendix as an etiologic factor in the 
recurrence of ulcer symptoms, it is interesting to note (Table VI) 
that removal of the appendix did not in this series seem to lessen 
the recurrence of ulcer symptoms, the groups showing such recur- 
rences having had a higher percentage of appendectomies (36 per 
cent) than the group showing no recurrences (20 per cent). 

Summary. This study is based upon 678 cases, grouped as fol- 
lows; 393 duodenal ulcers and 261- gastric ulcers; 24 gastric and 
duodenal ulcers in the same patient. In 472 of these cases informa- 
tion was obtained as to the condition two or more years after 
operation. 

About 11 per cent of the duodenal ulcer patients showed a severe 
recurrence of symptoms by the end of two years, 14 at four years, 
19 at six years, 15 at eight years and 14 at ten years. The figures 
for the gastric cases were about the same, except that the percentage 
of recurrences in the eight- to ten-year groups was somewhat higher 
—19.5 and 17,6 respectively. The results in the cases of gastric and 
duodenal ulcer in the same patient are given in detail in the text; 
in general they were good. 

Excluding the cases of acute perforation, the operative mortality 
was 6 per cent for the duodenal ulcer cases and 9 per cent for the 
gastric. The average age of the patients dying after operation for 
duodenal ulcer was fifty-one, 10 being over sixty years of age; of the 
gastric patients, fifty, 8 being over sixty years of age. 

Section II deals with acute perforations and multiple operations. 
Twenty-four of the duodenal patients and 15 of the gastric patients 
had a history of acute perforation. The average duration of symp- 
toms before the perforation was about eight years; but there were 
a few cases where the perforation occurred with brief, if any, 
previous symptoms. In the gastric group all such cases occurred 
in young persons; whereas in the duodenal group half were in 
middle-aged or elderly persons. The immediate mortality was 18,7 
per cent. The late results show that the prognosis in the small 
group where it is possible to perform a gastroenterostomy as well 
as to close the perforation, is much better than in cases where 
closure alone is possible. It is emphasized, however, that closure 
of an acute perforation is a life-saving procedure, and if further 
operation is likely to add to the risk it should not be attempted. 

Of the 49 cases having more than one operation, 32 are believed 
to have shovm duodenal ulcers at their fii-st operation and 17 gastric 
The duration of symptomatic relief following the first operation 
averaged about one and a half years for the duodenal group and a 
httle less for the gastric. The average time period between the 
first and second operations was about four years. In the great 
majority of cases (43) the chief symptom that brought the patient 
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to a second operation was pain; in 5 cases the presenting syinjitom 
was hemorrhage; in 1 instance, vomiting. 

Among the cases twice operated upon, a gastrojejunal ulcer was 
found in 14 instances; in 6 of these the gastroenterostomy had been 
performed at the Biassachusetts General Hospital and shows 1.7 
per cent of proven gastrojejunal ulcers among the cases from this 
hospital. The results of the operation for gastrojejunal ulcers were 
in the great majority of cases poor. 

Of the remaining 35 cases requiring a second operation, approxi- 
mately half had no gastroenterostomy at their first operation. A 
gastroenterostomy at the second operation gave in general excellent 
results. In the group where a gastroenterostomy constituted part 
of the first operation the results of the second operation were usually 
disappointing (see text). 

Section III describes an attempt to correlate tlie preoperative 
and operative findings with the late results. The following points 
were brought out; 

A greater proportion of the men than of the women with gastric 
ulcer developed severe recm-rence of symptoms; this did not hold 
true for duodenal ulcer patients (Table VI). The younger patients 
with duodenal ulcer showed a higher incidence of recurrence than 
did the older group. The average duration of symptoms before 
operation in duodenal cases was almost twice as long in the patients 
who remained symptom-free as among those who showed severe 
recurrences, indicating clearly that an ulcer of long standing re- 
sponded more favorable to operation. In the gastric cases no 
inference as to late results could be drawn from the age of the 
patient or the duration of symptoms before operation. 

The results of operation in the duodenal ulcer group were better 
in those cases that showed evidence of gastric stasis prior to opera- 
tion. The suggestion is made that this is not due to obstruction 
of the pylorus per se, but to the fact that marked obstruction is 
caused by chronic, indui-ated lesions— the most favorable type for 
operation. No relation could be found between the total acidity 
prior to operation and the later development of symptoms, except 
that the patients who later developed gastrojejunal ulcer showed a 
high acidity prior to the first operation. The small ulcer of the 
duodenum showed a greater recurrence of symptoms than the larger, 
calloused ulcer. 

Removal of the appendix in connection with the operation for 

uodenal ulcer did not, in this series of cases, appear to lessen the 
recurrence of ulcer symptoms. 
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A COMPARISON OF THE LATE RESULTS OF AlHBULATORY 
AND HOSPITAL TREATMENT OF PEPTIC ULCER,* 

By John M. Blackford, M.D., 

AND 

> James M. Bowers, M.D., 

SEATTLE. 


In 1926 we reported^ a statistical and diagnostic study of 250 
patients suffering from peptic ulcer (gastric 44 cases, duodenal 206 
cases). We noted particularly then that our clinical diagnostic 
errors, apparently proved by operation on 90 patients, were 4.5 per 
cent, and that we believe our diagnoses in the unoperated cases were 
as accurate as in those operated upon. We also noted that half of 
our patients suffering from duodenal ulcer dated the onset of their 
symptoms before the age of twenty-five years, while only one- 
fourth of gastric ulcer patients placed the onset of symptoms before 
the age of twenty-five years. The average duration of gastric ulcer 
symptoms before consulting us had been only half the duration of 
symptoms of those suffering from duodenal ulcer. A history of 
massive hemorrhages was obtained from 15 per cent of the patients 
suffering from duodenal ulcer, and from 30 per cent of the patients 
suffering from gastric ulcer. Acute perforation occurred in nearly 
6 per cent of all patients. 

From these 250 patients have now been selected those suitable for 
follow-up study of medical results; attempting to ascertain, by 
careful inquiry, the present condition of all patients who were ad- 
vised regarding medical treatment. We have found few statistical 
studies in medical literature on the late results of hospital medical 
treatment and no figures whatever on the late results of ambulatory 
treatment of peptic ulcer. 

What are the results of medical treatment for peptic ulcer? The 
literature is rich in estimates of from 60 per cent to 90 per cent of 
cures by medical means, but there are remarkably few articles 
from which accurate conclusions, ascertained by follow-up study 
after years, can be obtained. Most authors have stressed the impor- 
tance of hospitalization for three or four weeks and very careful 
supervision up to a year or more after leaving the hospital. 

The noteworthy work of Sippy has, strange to say, never had a 
follow-up study by himself or his coworkers. Other clinicians 
using Sippy’s method, particularly Jones, ^ Phillips,^ White,'' and 
Shattuck,^ have not approached Sippy’s claimed percentage of 
cures, Sinitliies ■ has reported a series of 470 cases treated by his 
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own method, in which he states there is a “cessation of the ulcer 
process” in 77 per cent. 

As far as we can learn, there are no published results of ambula- 
tory treatment, except that White^ states that his cases of duodenal 
ulcer have often been treated by ambulatory methods. Ambulatory 
treatment is recognized as good by Alvarez,'^ Rehfuss,* and others; 
but no results have been published. 

It is strange that internists have not been more active in the 
follow-up studj'' of patients suffering from peptic ulcer. Surgeons 
have set a good example in this field. Balfour® has reported 1000 
cases after gastroenterostomy for duodenal ulcer, and shows 88 
per cent of good results after ten years; the 12 per cent remaining 
manifestly does not include his remote mortality from ulcer or 
other causes, “^^arious other surgeons ha^re published good results, 
and our own experience confirms the observation that gastro- 
enterostomy, when successfully done, gives a high percentage of 
clinical cures. For this reason we have had far more than the aver- 
age internist’s leaning toward surgical treatment for ulcer. 

Medical Treatment, Our interest in peptic ulcer goes back 
some eighteen years. Training in a large surgical clinic, where peptic 
ulcer was usually treated surgically, made us feel that such treat- 
ment was usually the procedure of choice. On entering private 
practice in 1917, we began to find that patients who refused opera- 
tion often did well on ambulatory treatment of the casual kind. 
We put a number on bismuth and magnesia tablets or other alkalies, 
frequent feeding, and reasonable care of diet. Such patients did 
well as a rule; but occasional failures and Sippj'-’s brilliant writings 
caused us to put some 30 selected patients under hospital manage- 
ment between 1920 and 1923. 

Patients advised hospital treatment were a selected group. They 
were selected for such treatment because they were intelligent, 
younger than the average, anxious to cooperate, and without surgi- 
cal complications- This selection gave as an average patient a 
male, aged thirty-one years, with a history of periodic trouble for 
seven years. Such patients were treated as accurately as possible, 
both in the hospital and afterward. 

Hospital treatment almost always brought immediate relief; but 
as time elapsed we found that many patients had a return of trouble, 
in spite of every care and ad\dce that we could give them regarding 
diet and medication. We were forced to the opinion that it was 
doubtful whether these favorable cases (with three or four weeks of 
training in the hospital behind them and a year or more of extreme 
care afterward) didbetterthan thoseon casual ambulatory treatment. 

ibis iinpression became so definite that since 1923 we have prac- 
tically given up hospital medical treatment. Since that date we 
their medically in the hospital only patients too ill to be on 
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Those patients, therefore, who were advised ambulatory treat- 
ment more than five years ago were usually in one of two gi'oups; 
either unable to take medical treatment in the hospital, or they 
requested ambulatory treatment for temporary relief with the 
idea of later coming to operation. Several of the latter group, 
whom we felt rather urgently surgical, had so much relief that they 
now consider themselves free from trouble. In the past five years 
we have usually advised ambulatory treatment in cases of uncom- 
plicated duodenal ulcer and in a very few cases of gastric ulcer. 

The treatment advised has been simple and has emphasized fre- 
quent feedings. We have advised a relatively smooth diet, avoiding 
highly seasoned foods, fried foods, and notably indigestible foods. 
We have cautioned against overloading the stomach and against 
irregular hours. We have advised about the hygienic care of the 
bowels. We have usually advised bismuth and magnesia tablets or 
other alkalies an hour after meals; though patients have often dis- 
continued such medication of their own accord, to resume medica- 
tion later if there were any suggestion of trouble. Each patient 
has been given a talk on the importance of proper living, on the 
avoidance of mental stress and worry, and on the evils of tobacco 
and alcohol for the ulcer patient. We have laid most emphasis, 
however, on frequent feedings; and this is usually reported by the 
patient to be the most valuable feature of the treatment, rather 
than the kind of food or drug. We have done our best to avoid mak- 
ing invalids or neurasthenics of our patients. They have had no 
period of bed or hospital treatment, and they have continued in 
their usual occupation. 

Such measures have given so much relief that the majority of 
patients have considered themselves entirely relieved. 

Eesults of Medical Treatment. We have interviewed or obtained 
written reports from two-thirds of all patients upon whom we have 
not actually operated. We then excluded from tliis study those 
who left us to seek operation elsewhere, or those who were diag- 
nosed as having complicating diseases requiring operation, particu- 
larly gall-bladder disease or appendicitis. 

Approximately 100 patients were left available for study, who 
had had a diagnosis made of peptic ulcer two to ten years ago, and 
had been given instructions regarding medical treatment. 

We carefully reviewed these 100 case histories with their Roentgen 
ray and laboratory findings, and excluded each case in whom there 
was any doubt regarding the clinical diagnosis. This left 86 patients 
(6 gastric ulcer, 80 duodenal ulcer) in whom we feel sure of the diag- 
nosis (allowing 5 per cent or less for clinical error). In other words 
we believe that an indurated chronic ulcer existed in each of the 86 
cases considered. 

The study includes all patients to whom medical advice was given 
Nearly half of these patients were ad\nsed operation, but insisted on 



54 BLACKFORD, BOWERS: TREATMENT OF PEPTIC ULCER 

trying medical treatment. These 86 patients arc cases on whom we 
would have urged operation prior to 1917; they Avould usually Jiave 
had gastroenterostomy done and be now in a postsurgical group. 

PEPTIC ULCER. 


Percentage Results following Hospital Treatment. 
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SUMMARY. RESULTS AFTER TWO TO TEN YEARS. TREATMENT OF 

PEPTIC ULCER. 

(80 Duodenal ulcers: 6 Gastric ulcers.) 


86 Medical Cases. (Blackford) : Per cent. 

50 Satisfactory 58-1 

12 Improved 14.0 

. 7 Unimproved 8.1 

9 Operated ' , • .10.5 

2 Died from ulcer 2.3 


6 Died from other causes . 


(78 Duodenal ulcers: 25 Gastric ulcers.) 

103 Surgical Cases. (Mason) : 

75 Satisfactory • • • • 

15 Unsatisfactory 

8 Excision of ulcer 
7 After gastroenterostomy 

6 Immediate and remote mortality .... 

7 Deaths from other causes 


Per cent. 
72.9 
14.5 


5.9 

0.7 


Average age: 

Hospital patients 
Ambulatorj' patients 

Whole group 

Average duration of sjTnptoms: 
Hospital patients . . • , 

Ainbulatorj- patients 
'' nolo group . . ' 

Patienf.s over G5 omitted. 


Years. 

31 

41 

37 


7 

12 

11 
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Gastric Ulcer. Only 6 of 44 cases can be included, because the 
rest have been operated upon in our clinic or by other surgeons. 
On ambulatory treatment, 3 are practically free from trouble, 2 
are somewhat improved, and the other patient, a very old man, is 
utterly miserable. 

Duodenal Ulcer. Eighty cases are available for study; 60 received 
casual ambulatory treatment and 20 had most careful hospital 
management and after care as advised by Sippy. Operation was 
advised for half of the 80 patients, but was refused in favor of a 
trial on medical management. 

Hospital Treatment. Twenty patients show an average age of 
thirty-one years, with an average history of seven years. Treat- 
ment has given satisfactory results in 60 per cent, ^vithsome improve- 
ment in 15 per cent more. Fifteen per cent have come to operation 
on account of the failure of medical treatment or of dissatisfaction 
with it. No relief whatever was obtained in 5 per cent. Seventeen 
patients out of 20 were treated more than five years ago. One 
fatality occurred while the patient was taking Sippy treatment, 
but it is not included here because the patient was not under treat- 
ment in the hospital. 

Ambulatory Treatment. Sixty patients are available for this 
study, approximately half treated more than five years ago. Results 
of follow-up study show that 58 per cent gave satisfactory results, 
with 12 per cent more who are improved. Eight per cent have had 
no relief. Ten per cent have come to operation. Twelve per cent 
are dead. 

The average age of this ambulatory group is forty-one years, 
with an average history of disease of twelve years. Thus we see 
that results in a less favorable class of patients, averaging ten years 
older and with a history five years longer than those in the hospi- 
talized group, give practically the same percentage of relief as those 
treated by hospitalization. 

Hemorrhages. Massive hemorrhages during or after treatment 
have occurred in 5 patients, 2 of whom died from hemorrhage. 

The first fatality was a man, aged fifty-three years, with a history 
of duodenal ulcer for many years. Three years before coming to us 
he had had a successful operation elsewhere for rectal carcinoma. 
Stomach s;>Tnptoms forced him to seek relief and he was placed on a 
Sippy management at home. He died suddenly on the eighteenth 
day of Sippy treatment from massive hemorrhage. The second 
fatality was a man, aged eighty-one years, with a history from youth 
quite typical of duodenal ulcer. He was placed on ambulatory 
treatment with complete relief for a year. Then prostatectomy 
was undertaken elsewhere and he died suddenly on the fifth post- 
operative day from a massive ga.stric hemorrhage. 

Two of the remaining 3 patients had had hospital management. 
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20 Cases Hosoital Manaaempnt 



Chart I. 
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Mortality. Nine patients whom we have treated for ulcer are 
dead. Two died from ulcer hemorrhage, as just related. Seven died 
from causes not related to ulcer or its complications. 

It is worth mentioning that we have had one fatality from an 
appendiceal abscess which developed years after a gastroenteros- 
tomy. Two other patients had hospital medical treatment and sub- 
sequently required operation for appendicitis. 

Acute Perforation. We have no knowledge that acute perforation 
has occurred in any patient to whom any kind of medical treatment 
has been advised. 

Surgical Indications. Peptic ulcer with complications is best 
treated surgically. Obstruction, perforation, repeated massive 
hemorrhages, extreme pain indicating chronic perforation, and peri- 
gastric inflammation are surgical conditions. Recurring attacks 
of appendicitis or accompanying gall bladder disease are likewise 
indications for surgery. We have found that most of our gastric 
ulcer patients have required operation by others if not done by our 
clinic; hence we have usually advised surgery for gastric ulcer. The 
laboring man and the unintelligent foreigner suffering from peptic 
ulcer are usually unable to cooperate in treatment, hence we usually 
advise operation for them. These ideas, which we believe we share in 
common with a large part of our profession, have led to operation 
on most patients suffering from gastric ulcer and on about 40 per 
cent of patients suffering from duodenal ulcer. 

Results of Surgical Treatment. Mason^“ has recently reported 
results of surgical treatment of peptic ulcer in more than 100 of our 
patients. His percentage results are practically identical with our 
medical figures. We recognize immediately, however, that his 
patients include the patients who had complications, include our 
bad medical results, and include patients who had had trouble for 
many years. We can say that the patients operated upon in our 
clinic average greater severity of symptoms than those treated 
medically. The surgical results are, therefore, more credit to the 
surgical treatment. 

Remarks. We feel apologetic about presenting only 20 hospital 
cases for consideration; yet if we add to them the series reported by 
Jones^ and that reported by White,^ we have 200 cases, with identical 
percentage results; and 200 patients make a group large enough to 
allow at least some conclusions to be drawn. We believe that 60 
cases followed after ambulatory treatment are a sufficient number 
to permit us to draw conclusions. 

Though not a constant procedure, we have reexamined many of 
our patients. We have repeatedly confirmed the now well-known 
fact that most clinically cured ulcers still show Roentgen rav find- 
ings typical of ulcer. 

Mortality from causes not related to ulcer is no reason to presume 
the failure of ulcer treatment. If 70 per cent of the reported 9 deaths 
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were added to 60 per cent of good results and 10 per cent of cases 
reporting improvementj then we can state that 7 per cent plus 10 
per cent plus 60 per cent gives 77 per cent in which medical treat- 
ment has been justified— and some statistics have been thus built up. 

There are no figures on what happens to untreated peptic ulcer, 
but undoubtedly many ulcers are unrecognized and yet their pos- 
sessor lives to old age. The physician sees only the patients having 
enough trouble to bring them to him for relief. . 

The evaluation of results in a follow-up stud}’" is after all the 
patient’s interpretation of results, whether he has been treated 
surgically or medically. * 

Conclusions. These observations after a period of two to ten 
years have shovm ; 

1. Casual ambulatory medical treatment has been satisfactory 
in 60 per cent of uncomplicated cases of duodenal ulcer. 

2. Careful Sippy management has likewise been satisfactory in 
60 per cent. 

3. Hospital medical treatment has not given better results than 

ambulatory treatment. Hospital treatment may better train the 
patient to look after himself, yet the results have not been better 
for the patient. . 

4. Serious hemorrhage during or after medical treatment has 
occurred in 6 per cent (5 out of 80 cases). 

5. No instance of perforation is known to have occurred during 
or after any kind of medical advice. 

6. A mortality of 2 per cent (2 cases) attributable to ulcer hemor- 
rhage has occurred in follow-ups for from two to ten years. ^ Both 
cases were notably poor risks that would not have been considered 
surgical by the most enthusiastic surgeon. 

7. Hemorrhages have not been prevented by either medical or 
surgical treatment. They have occurred after medical or surgical 
treatment with the same percentage of frequency. Repeated hemor- 
rhages indicate a resection of the ulcer-bearing area. 

8. Complications of peptic ulcer are best treated surgically. 
Such cases give the best surgical results and the poorest medical 
results. 

9. Our medical cases cannot be considered to parallel in severity 
the surgical cases. The surgically treated ulcer cases include the 
bad medical results, the complications, and the very severe cases. 
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THE EFFECT OF SMALLER DOSES OF HISTAMIN IN 
STIMULATING HUMAN GASTRIC SECRETION.* 

By Louis M. Gompertz, M.D., 

AND 

William Cohen, M.D., 

NEW HAVEN, CONN. 


Histamin has been demonstrated beyond question to be a stimu- 
lant to gastric secretion; and experiments have shown further that 
this drug may be used as a possible aid in differentiating between 
true and pseudoachylia.^ Since 1925, many contributions have 
appeared in the literature on the subject and its related phases. 

A review of the experiments dealing with the action of histamin 
on man shows that in practically all of the tests hitherto conducted, 
the dosage employed has ranged from 1 mg. to 1.50 mg. or more. 
That these quantities may be unduly large is suggested by the reports 
of unpleasant or even severe reactions following the subcutaneous 
injections of the doses used. 

Accordingly, we deemed it important to ascertain whether the 
dosage of histamin could be diminished so as to avert unpleasant 
symptoms or at least reduce them to a minimum without entirely 
impairing the efficacy of histamin as a gastric stimulant. This 
seemed the more important because no attempt appears to have 
been made hitherto to determine precisely within what ranges 
effective dosage lies. 

In the present study, emphasis has been placed upon the dosage 
factor rather than upon other features of the secretory response of 
man to histamin hydrochlorid. 

The human subjects selected for observation averaged 160 pounds 
in body weight. Each subject reported in the morning before 
breakfast, so that the fasting stomach contents could be extracted. 
Particular attention was devoted to any systemic reactions that 
could be detected. A record was taken of blood pressure and pulse 
rate. The subjects were then given subcutaneous injections of 
histamin, whereupon the observations of blood pressures and 
pulse rate were further taken at the end of five, ten and fifteen min- 
utes; and thereafter at fifteen-minute intervals. Simultaneously 
samples of gastric contents were removed by the aid of an Einhorn 
or Rehfuss tube at fifteen-minute periods. The material thus 
removed was measured; the free hydrochloric acid and total acidity 
determined and exinessed in terms of cubic centimeters of tenth 
normal acid. Furthermore, the total volume of the secretion during 

" vf before American Gastro-ontcrological ./Association, Maj' 1, 192S, Wasliing- 

toil, li). v_/. 
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the intervals was also ascertained. The subjects were Dot perniitted 
to swallow sali^'a and were made to expectorate into vessels desig- 
nated for such purpose. Some subjects were also gi^^en a standard 
test meal of one shredded wheat biscuit and 200 cc. of water. This 



■was done to compare gastric secretion on the same individual when 

Th? 

Imido-TfSr^cc^rionnn?!™^" employed was the commercial 
• t • lUUO) — 1 ing_ introduced in dosages of 1 mg.^ 


Chaiit I. Gastric response to subcutaneous injections of histamin. Subject A. 
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0.75 mg., 0.50 mg., and 0.25 rag., respectivel^y. Following the 1- 
mg. dose, and within five minutes after injection there deA'^elo])cd a 
marked erythema of the face, neck and upper part of the thorax 



which persisted for about' fortytfive to -fifty minutes. Also, at -the 
site of injection, there appeared an elevated white iw-heafi’ irregular' 
m outline measuring about 5 cm; in diameter, surrounded hy a lats'e 

VOI.. 177, KO. I.— JANUAnv, 1920 3 ‘"to 


CnAHT II. — Gastric response to subcutaneous injections of histamin. Subject B. 
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area of erythema and accompanied by an itching and stinging sensa- 
tion. TJiis local reaction at the site lasted about forty-five to sixty 
minutes and in every instance there was a flushing of the face, a 
feeling of intense warmth, and heaviness and throbbing sensations 
in the head, particularly in the temples. Watering of the eyes and 
increased salivation also were noted. The maximum intensity of 
symptoms occurred from fifteen to twenty minutes after injection 
and then gradually diminished during the periods indicated. 



Chart III. — Gastric response to subcutaneous injections of histamin. Subject C. 

Following the 0.75-mg. doses, the unpleasant reactions already 

noted were less pronounced. The sjrmptoms, while similar, were of 

diminished intensity and lasted from thirty to forty-five minutes. 

With 0.50-mg. dose, th^re was a marked reduction of the symptoms 

d^cribed, both subjectively and objectively, except in one instance 

where practically no unpleasant reactions occurred. When the 

Osage was reduced to 0.25 mg. the only reaction observed was 

of a small wheal at tlie sight of injection, which was 

face without some subjects a faint flushing of the 

athout any subjective feeling of warmth. 
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None of the four dosages just mentioned gave rise to any appre- 
ciable difference in the pulse rate or blood pressure, except that in 
some instances the former increased at most 10 beats while the blood 
pressure fell about 10 mm. (see table). Even with the smaller doses 
referred to, histamin remains potent as a gastric stimulant in con- 
firmation of pur earlier observations on the effect of this drug. In 
every instance, there was promotion of gastric secretion and acidity 



CuART rv. — Gastric response to subcutaneous injections of histamin. Subject D. 


within a period of thirty to forty-five minutes after injection. ^VlljIe 
larger doses produce greater responses, the results are not mathemat- 
ically proportional to the sizes of the doses employed. Thus 1 mg 
does not produce four times the efl'ect observed with 0 25 mg It 
shou cl also l)p noted that the secretion and acidity resulting from 
the 0 2o-mg injection IS considerably greater than that following a 
standard test meal. Ihis is well illustrated in Charts I and II ^ 


I 
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THE SYSTEMIC EFFECTS AITO . GASTRIC . SECRETORY RESPONSE PRO- 
DHCED IN THE SAME INDIVIDUAL BY DIFFERENT DOSES OF HISTAMIN. 
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ConclusioBs. It is here shown. that as little as 0.25 ing. of hista- 
min hydroclilorid suffices to demonstrate its ’ action as a gastric 
secretory stimulant. This dose is devoid of untoward effects or 
any unpleasant symptoms whatever. Accordingly the previously 
recommended larger dosage (0.50 mg.) no longer seems necessary 
nor desirable in diagnostic or therapeutic procedures. 

The determination of the minimum effective dose of histamin 
for producing an unmistakable functional response of the gastric 
glands has paved the way for a consideration of the possible use of 
the, drug for therapeutic purposes in appropriate cases of impaired 
gastric secretory function. ^ With the effective dosage thus reduced 
to^a rhinimum, the , production of objectionable systemic effects is 
practically averted. 

Histamin hydrochlorid in 0.25-mg. doses appears to^ be useful 
in all 'conditions' wliere- a safe and - efficient gastric stimulant is 
indicated. 
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OBSERVATIONS ON PEPTIC ULCER, VI. PRELIMINARY 
REPORT OF CLINICAL EXPERIMENTS WITH GASTRO- 
DUODENAL ANALYSIS. 


By Charles Bruce Morton, M.D,, 

UNIVERSITY, VA. 


(From the Department of Surgery and Gynecology in the University of Virginia.) 


In several previous papers^"® I have reported the experimental 
production and healing of subacute and chronic peptic ulcers in the 
stomach, duodenum and jejunum of dogs. Both grossly and micro- 
scopically these ulcers were indistinguishable from the peptic ulcers 
encountered clinically in the stomach and duodenum of man. 
Furthermore, they always occurred in the same locations in the stom- 
ach and intestine of the experimental animal that most frequently 
harbor peptic ulcer in man, namely, the lesser emwature of the stom- 
ach and the first portion of the duodenum just distal to the pylorus. 

An analysis of the factors involved in the experiments on dogs 
demonstrated that the formation of typical peptic ulcers followed 
the withdrawal of alkali from the stomach and intestine into which 
it emptied and the site of the ulcer in each case was determined by 
the point at which the forces exerted by the stomach in ejecting 
the acid chyme converged. Healing of the ulcers ensued when 
measures were taken to remtroduce alkali into the region of the 
ulcer or when the forces of the acid ejections of the stomach were 
diffused or counteracted. 

The data of the experiments suggested the probable presence 
in the normal dog of some relative balance at the pylorus between 
the acidity of the stomach and the alkalinity of the duodenum. 
Because of the close similarity in every respect between the experi- 
mentally produced peptic ulcers and the peptic ulcers encountered 
in man, I conceived the following series of experiments on groups 
of patients free from peptic ulcer and those having peptic ulcer. For 
convenience, the technique of the experiments to be described was 
given the name "gastroduodenal analysis.” 

While the series is not large, the constancy of the results in each 
group seemed to justify this communication which is presented as 
a preliminary report. 

Methods of Experimentation. The simplest means of determining 
the relative concentrations of acid and alkali in the stomach and 
duodenum seemed to be hy the passage of tubes into the stomach 
and dnodcmnn respectively and the withdrawal of .samples of tlicir 
contents for titration. 


The technique employed was as follows: As i]i ordinary gastric- 
analyses, no food was given the patient during tlie niglit preceding 
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the morning of the test. With the patient in the sitting posture a soft 
graduated, Rehfuss tube was passed into the stomach, this point 
being indicated by the first mark on the tube. The patient was 
then made to lie on the right side and the tube was passed farther 
until the second mark was almost reached. About twenty minutes 
was then consumed in passing the tube as far as the third mark 
which indicates the length of the tube necessary to lodge the metal 
tip in the duodenum. In some cases the passage of the tube through 
the pylorus seemed to be facilitated bj’’ allowing the patient a swallow 
of water at the time the metal tip was in the region of the pylorus. 

After the duodenal tube had been passed the patient was allowed 
to eat the usual Ewald test meal consisting of two slices of bread 
without the crust and a glass of water. In order to make sure that 
the end of the tube remained in the duodenum the patient was 
kept lying on the right side for the entire period of the test. 

For the withdrawal of material from the stomach, a second 
Rehfuss tube was passed into the stomach. In this way samples 
of their contents could be withdravm from both the stomach and the 
duodenum simultaneously at any time after the ingestion of the test 
meal. For the withdrawal of samples ordinary glass syringes of 25-cc. 
to 50-cc. capacity were used. 

In order to have accurate information as to the exact position of 
the tubes in the stomach and duodenum, fluoroscopic examinations 
were made during the course of every experiment. In all cases, the 
tubes and their metal tips were well depicted by the Roentgen rays. 
In some experiments, roentgenograms were made (Fig. 1). 

Samples withdravm from the stomach and duodenum were care- 
fully labeled as to their source and the time of their withdrawal. 
They were titrated within a few minutes after their withdraAval. 

The simplest method of titration proved to be tlie same as that 
usually employed in the ordinary examination of contents from the 
stomach. The material to be tested Avas measured and a tenth 
normal solution of sodium hydroxide (NaOH) used for titration. 
Dimethyl-amino-azo-benzol and phenolphthalein were used as indi- 
cators for the free hydrochloric acid (HCl) and the total acids respec- 
tively. The results were expressed in terms of "acidity per cent,” the 
method commonly employed for recording gastric acidity. ^ 

Results. General Observations. In most cases the patients did 
not object to the passage of two . Rehfuss tubes. In some experi- 
ments the tubes were left in place for as much as two hours without 
discomfort. 


Tlie passage of a tube into the duodenum was usually evidenced 
)y the character of tlie material Avhich could be withdraAvn from the 
amounts. This was a yellow fluid Avhieh secmoil to 
cloutlv' fluantitics of bile. It contrasted sharply Avith the 
la some t.*haracteristic of the contents of the stomach, 

denum did not Avhich the tube for passage into the duo- 

pass the pylorus in the usual way, the Ewald test 




Fig. 1. — The metal tip of the fimt tube is in the duodenum just beyond the pylorus 
The metal tip of the second tube is in the upper part of the stomach. 
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meal was given with the patient lying on the right side and as the 
digested portions of the meal entered the duodenum the tip of the 
Rehfuss Ribe accompanied them. 

Chyme could be withdrawn from the stomach in an almost con- 
tinuous stream, the total amount being determined only by the 
total volume of chyme in the stomach. Material from the duo- 
denum, however, could be withdrawn only in small amounts at one 
time and seemed to come in periodic spurts as though representing 
cyclic ejections of chyme from the stomach. 

In some instances, the fluoroscopic examination revealed the 
tip of the duodenal tube lodged in the stomach just on the gastric 
side of the pylorus. Material withdrawn from tubes in this loca- 
tion was very similar in appearance to that usually obtained from 
the duodenum. The acidity of such samples was higher than that 
of the contents of the duodenum but lower than that of the gastric 
chyme. 

Observations on Persons without Peptic Ulcer. For the e^qjeriments 
of this group, two types of patients were selected: For the first, 
those who had no complaints, symptoms or signs referable to the 
abdomen or gastrointestinal tract (Table I), for the second, those 
who complained of pains in the abdomen but who did not have 
any symptoms or signs of peptic ulcer (Table II), 

Gastroduodenal analyses were made satisfactorily in 13 persons 
who did not have a peptic ulcer. Of this number 5 were normal 
except for slight wounds of the extremities. Of the remaining 8, 
3 had gastric neuroses, 1 had chronic appendicitis, 2 had chole- 
cystic disease, 1 had gastric achlorhydria, and 1 had pyloric achal- 
asia, a spasmodic narrowing of the pylorus with inability to relax 
properly. In all of the patients the first tube passed into the duo- 
denum with relative ease except in the case of the patient with 
pyloric achalasia in whom several attempts were made on successive 
days before the tube finallj^ passed the pylorus. 

Examination of the contents of the stomach in these 13 persons 
showed a wide variation in the concentrations of the free hydro- 
chloric acid and the total acids. This was true in both the normal 
patients and those with abdominal symptoms from diseases other 
than peptic ulcer. In spite of this wide variation in the acidity in 
the stomach the acidity of the duodenal contents was ahvaj’^s low 
and relatively constant. 


Of this group of 13 patients that did not have peptic ulcer the 
most constant feature was the complete absence of free hvdro- 
chloric acid in the material withdranm from the duodenum. " The 
only exeeption in the group was in the case with pyloric achalasia 
Observations on Persons with Peptic Ulcer. Gastroduodenal 
analyses were attempted in 23 patients with peptic ulcer It was 
impossible to get a duodenal tube past the pylorus in more than 
times altlmugh two or more attempts were some- 



TABLE I.— GASTRIC AND DUODENAL ACIDITY. NORMAL PATIENTS. NO ABDOMINAL COMPLAINT. 
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TABLE III.— PATIENTS WITH PEPTIC ULCER. 
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mokton: observations on peptic ulcer 


Of the 8 patients in whom gastroduodenal analj’^sis was accom- 
plished, 6 had ulcer of the duodenum and 2 had ulcer of the stomach 
(Table III). As in the preceding group of patients, the acidity of 
the contents of the stomach varied widely. The acidity of the 
duodenal contents showed Avider variations and was in general higher 
than in the patients Avho did not have peptic ulcer. 

The most constant feature of this group of 8 patients lAuth peptic 
ulcer Avas that all except 1 shoAA'ed the presence of free hydrochloric 
acid in the samples of duodenal contents. In this case, the gastric 
acidity aa^s very low. 

Discussion. Both the experimental and clinical data on peptic 
ulcer seem to suggest that the site of ulceration is determined by 
mechanical factors. The trauma administered to the mucosa by 
the propelling of food along the lesser curvature and the ejection 
of food from tlie nozzle-like pylorus against the Avail of the duodenum 
offers a plausible explanation for the usual occurrence of peptic 
ulcer in these locations. 

The data of previously reported experiments on dogs suggested 
that the chronicity of peptic ulcer might be due to a relathm imbal- 
ance between the acids of the stomach and the alkalies of the duo- 
denum with a resulting preponderance of the acid. 

Many Avorkers have linked gastric liA^peracidity with peptic 
ulcer but so many cases of hyperacidity Avere found witliout peptic 
ulcer and so many cases of peptic ulcer occurred Avithout hj^jer- 
acidity that the usual type of gastric analysis offered little or no aid 
in studying the etiology of peptic ulcer or in diagnosing tlie disease. 
This fact is illustrated by tlie wide Amriations in the gastric acidity 
of the patients in these experiments. 

It is generally believed that the alkalies of the duodenum, the 
bile, pancreatic juice, and duodenal secretion, neutralize tlie acids 
of the stomach during digestion. Partial neutralization takes place 
in the pyloric portion of the stomacli by regurgitation of secretions 
from the duodenum and neutralization is completed after the gas- 
tric chyme enters the duodenum. 

The experiments on patients without peptic ulcer seem to sub- 
stantiate this belief. Regardless of the Amriation in the concentra- 
tion of acid in the stomach neutralization occurred in the duo- 
denum and samples of material withdraAAm from the duodenum 
shoAved no free hydrochloric acid and only a small but fairly con- 
stant concentration of total acids. After the completion of these 
experiments a reference was found to the Avork of Baird, Campbell 
and Hearn.^ In experiments of a somcAAdiat similar nature, they 
iiiA'estigated the acidity of the duodenum in normal persons only. 
They obtained results similar to my OAvn in normal persons. They 
did not iiiA'estigate any patients with peptic ulcer. 

In ray experiments the absence of free hydrochloric acid in the 
duodenum occurred only in those patients aaRo did not haA'^e peptic 
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ulcer. In those who did have peptic ulcer neutralization was not 
complete and samples of material withdrawn from the duodenum 
showed tlie presence of free hydrochloric acid and a considerable 
range of variation in the concentration of total acids. 

The experiments suggest, therefore, the presence of a relative 
acid-alkali balance between the secretions of the stomach and 
duodenum in normal individuals and a relative acid-alkali imbalance 
in those persons with peptic ulcer. 

Such an imbalance might be produced in several ways: by a 
hypersecretion of acid, by a hyposecretion of alkali, by a combination 
of the two, or by improper functioning of the pylorus, thereby pre- 
venting the normal interchange between the contents of the stomach 
and duodenum. The importance of the last factor is suggested by 
the difficulty encountered in passing a tube through the pylorus in 
the experiments on all persons with peptic ulcer and by the atypical 
findings in the experiment in which pyloric achalasia was present. 

Provided the data of these experiments can be verified in a larger 
series of cases it seems probable that they may help to clarify the 
problem of the etiology of peptic ulcer. The site of ulceration may 
be attributable to mechanical factors and the chronicity of the ulcer 
to insufficient or improper neutralization of the acid gastric chyme 
caused by altered physiologic processes. Furthermore gastro- 
duodenal analysis may find some application as a measure to assist 
in the diagnosis of peptic ulcer. 

Summary. Some of the author’s previously reported experiments 
with the production and healing of peptic ulcers in dogs are briefly 
reviewed. , The experiments suggested the importance of mechanical 
and chemical factors in determining the location and chronicity 
of the peptic ulcers. 

In a preliminary report some experiments are described in which 
tubes were passed into the stomach and duodenum in two groups of 
patients; those without peptic ulcer and those with peptic ulcer. 
The position of all tubes was verified roentgenologically. Ewald 
test meals were eaten by the patients and afterward samples of 
material were withdrawn from the stomach and duodenum simul- 
taneously. 

In persons without peptic ulcer, no free hydrochloric acid was 
recovered in samples of the contents of the duodenum. In persons 
with peptic ulcer, free hydrochloric acid was found in samples from 
the duodenum. The experiments on patients suggested the pres- 
ence of a relative acid-alkali balance between the secretions of the 
stomach and duodenum in normal persons and a relative acid-alkali 
imbalance in those persons with peptic ulcer. 

An analysis of the factors involved in these and previous experi- 
ments suggested the probability that the site of peptic ulcer is 
determined by mechanical factors and that the chronicity may be 
due to a relative imbalance between the acids of tlie stomach and 
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the alkalies of the duodcniun, causing incomjdete or faulty neutrali- 
zation of the acid gastric, chyme. Iinijropcr functioning of the 
pylorus may be an imjjortant factor in causing the acid-alkali 
imbalance. 
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THE EXTENT OF THE VARIATIONS IN THE LEUKOCYTES 
OF NORMAL INDIVIDUALS. 

By E. M. Medlar, M.A., M.D., ^ 

MT. MC GBEGOR, N. T. 

(From The John Rogers Hegemah Memorial Research Laboratory, Mt. McGregor, 
N, Y., and The Metropolitan Life Insurance Company, New York City.) 

The value of the leukocytic formula in any pathologic condition 
depends very largely upon its variation from the normal. To evalu- 
ate any pathologic formula when followed over a considerable 
period of time it would appear necessary to establish the variation 
of the leukocytes in normal individuals over a relative period. From 
a siuvey of the literature it seems that but little work has been done 
on this partieular phase in studies of the leukocytes. The reports 
made have been on a few individuals studied under especial condi- 
tions and have been made very largely'^ on the male sex. 

For the past two years the. leukocytie reactions in tuberculous 
cases of both sexes have been followed by weekly counts taken at 
relatively the same time of day and on the same day of the week. 
To establish a normal as a basis for comparison of these studies a 
group of 17 average normal individuals was followed for a period of 
eleven weeks. The present report gives the data obtained from the 
blood coimts on the normal group. • . 

The group studied consisted of 9 adult males and 8 adult females. 
The age range in the male was from eighteen to forty years, and in 
the female from twenty-four to. fifty-two years. Every case was 
examined physically and roentgenograms of the chest were made 
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to'iTilc out any evidence of active pulmonary disease. It is almost 
impossible to get a sufficient number of perfectl^'^ normal chests, 
by Roentgen ray, for study, so that this group contains what may 
be called the average “normal” chest. The group proved to be in 
good health, as but two counts were missed on account of disabling 
illness— both acute upper respiratory infections. 

The main point in the problem.-was to get the extent of the leuko- 
cytic variation among a group of healthy people pursuing their 
usual mode of life. It wasi desired to get the greatest variation 
normal individuals might show. It was felt that people residing in 
a large city lived a more strenuous life than those residing in a rural 
setting, consequently New York City was chosen as the place where 
normal individuals would lead tlie most hectie existence. Physi- 
cians and nurses always lead a life of great irregularity and are more 
constantly in contact with individuals suffering from all types of 
infection than any other group of normal individuals, therefore the 
individuals taken for this study were all from the medical division 
at the Home Office of the Metropolitan ^Life Insurance Company. 
Statistics show that there occurs a larger number of acute infections, 
respiratory infections in particular, in New' York City in January, 
February and March than at any other time of the year, so that tliis 
period of the year was deliberately chosen to carry on the study. In 
brief, the conditions under which the study -^vas made were such that 
one would expect to get the greatest variation that was consistent 
with health. It is of course recognized that similar studies of normal 
individuals in a different environment might easily give considerably 
different averages and extremes. . •. 

Method. All of the total and differential counts and the obtaining 
of the blood samples were done by the author. The morning samples 
were obtained between 9.30 and 10.15, except where noted to the 
contrary, and the afternoon samples were obtained between 2.30 
and 3.15. Two individuals had afternoon counts throughout the 
study. In 11 the examinations were all made in the morning, and in 
4 cases morning examinations were made the first six weeks and 
afternoon examinations thereafter. Weekly counts, on Friday of 
each week, were done for ten weeks. For the last week of the study, 
daily counts were made for five days.. In all,. 241 counts out of a 
possible 247, were done. In each individual a careful record was 
kept of “head colds” and any other minor ailment, and in the females 
a careful record of the menses, rvithoufc the knbndedge of the author 
until the study had been completed. ' . ’ , . 

The following technique has been used in all bounts. It ha§ been 
found to give consistent results and is as suhple as possible when one 
desires a fair degree of accuracy. Another method may' give greater 
accuracy but it is felt that the value of any technique lies in the ^ 
rigid adherence to a routine procedure when it has been found to ' , 
give consistent results. ' ' • . . 
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All diluting pipettes and double Levy counting chambers used in 
this study have been certified by the United States Bureau of Stand- 
ards. The same pipettes and counting chambers lia\'e been used 
in the counting of over 4000 samples of blood and have been found 
to be accurate within small variations. 

The blood for the total counts has all been diluted twenty times. 
The pipettes have been vigorously shaken two mmutes at the time 
the blood was taken, and Biree minutes more before being placed in 
tlie counting chamber. Two samples from the pipettes were placed 
in the double coimting cliamber. At least 2 drops of tlie diluted 
blood was discarded between the two samples. Two large squares, 
diagonally opposite, rvere counted in each chamber and tlie average 
of the four squares was taken for tlie total count. 

The blood smears were made on cover glasses. The cover glasses 
were moved across the drop of blood to be examined so that a Ime 
of blood 1 to 2 mm. wide was obtained. In tliis way the blood 
spreads in a straight line, not in a circle. 

All smears have been stained with Wright’s blood stain. In all 
differentials 400 cells have been counted. The high dry objective 
and a No. 10 ocular have been used instead of a higher magnification. 

No attempt has been made to classify the lymphocjiies into 
groups of the large and small tjpe. All cells which had a finely 
granular, muddy blue cjdoplasm have been classed as large mono- 
nuclear leukocj^es, regardless of the shape of the nucleus. The 
nucleus in this cell may be round, oval, bean-shaped, horse-shoe 
shaped, or considerably lobulated. The usual grouping of the granu- 
locytic series has been followed. 

Results. The following is the record of the counts and otlier data 
on each of the individuals: 


GROUP I.— LEUKOCYTE AND DIFFERENTIAL COUNTS — (ALL COUNTS 
BETIVEEN 9.30 AND 10.15 A.M.).* 


1. Dr. E,, female, aged twenty-eight years. 


i 

Date. ' 

i 

i 

Total, ! 

Polymorpho- i 
nuclcars. Leukocytes. 

Mono- 

nuclears. 

EosinopWIs. 

Basophils. 

Remarks. 

1 

i 

j 

! 

Per ! Absol, 1 Per 
cent, j No. i cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

i 

l-G 

WjM 

58.0 ' 

4700 ' 

32.0 

2600 



1.5 

120 

0.5 

40 


1-13 

ItK iM 

4G.0 1 

3100 ! 

40.0 

2700 

ft 1 

• 540 

5.0 

340 

1.0 

70 


1-20 

■tk i!tl 

49.0 

3300 

.34.0 

2300 

R 1 

750 

5.0 

340 

1.0 

70 


1-27 

Bt litl 

48.0 

2G00 

39.0 

2100 

R I 

490 

3.0 

ICO 

1.5 

80 

Menses. 

2-3 

Ir I||H 

48.0 

3100 ; 

35.0 

2200 

R 1 

700 

4.5 

290 

1.5 

100 


2-10 

Bd i!il 

48.0 

2G00 ‘ 

28.0 

2000 

It: 1 

430 

3.0 

IGO 

2.0 

90 

Coryza. 

2-17 

Hr ijiH 

47.0 

3100 

3G.0 

2400 

n 1 

740 

4.0 

270 

2.0 

130 


2-21 


47.0 

2400 ;35.0 

1800 

In 7 

470 

8.0 

420 

1.0 

50 

Menses. 

3-2 

Hy liiB 

38.0 

2000 144.0 

2300 

R f 

570 

C.O 

310 

1.0 

50 


3-9 

1 Absent 

— sin 

US infcc’.tion 








Still considcr.able di.s- 

.5-1.') 


.54.0 

4900 

30.0 

2700 

1 10.5 

950 

5.0 

450 

0.5 

40 

cliarKc from sinus. 

.i-10 


G7.0 

4400 

21.0 

1400 


390 

5.0 

320 

1.0 

GO 




5G.0 

4100 

29.0 

2100 

ItllM 

770 

3.5 

250 

1.0 

70 

Menses. 

• nr* 


49.0 

3900 

35.0 

2800 

til 

880 

4.5 

300 

0.5 

40 

Menses. 


and wUs\or 'tlfe 'within 100 ceils for the neutrophils nnd Ij-nipliocylcs 
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2. Dr. H., male, aged thirty-eight years. 


Date. 

Total. 

Polymorpho- 

nuclears. 

Leukocytes. 

Mono- 

nuclears. 

Eosinophils. 

Basophils. 

Remarks. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

1 

Absol. 

No. 

Per 

cent. 

1 AbsolJ 
1 No. 

Per 

cent. 

1 Absol. 

1 No. 

1 

Per 

cent. 

Absol. 

No. 

1-6 

5,400 

47.0 

2500 

40.0 

2100 

9.0 

t 480 

4.0 

220 

0 



1-13 

6,300 

55.0 

3500 

32.0 

2000 

10.0 

630 

2.0 

130 

1.0 

60 


1-20 

6,000 

55.0 

3300 

33.0 

2000 

11.0 

660 

1.0 

60 

0 



1-27 

10,200 1 

55.0 

5600 

133.0 

3400 

10.0 

1020 

2.0 

200 

0 


Coryza. 

2-3 • 

8,000 

45.5 

3600 

140.0 

3200 

12.0 1 

960 

1.5 

120 

1.0 

80 


2-10 

7,400 

56.0 

4100 

34.0 

2500 

8.0 1 

590 

1.5 

no 

0.5 

40 


2-17 

5,400 

55.0 

3000 

32.0 

1700 

10.0 1 

540 

2.5 

130 

0.5 

30 

Coryza. 

2-24 

5,600 

46.5 

2600 

41.0 

2300 

10.0 

560 

2.0 

no 

0.5 

30 


3-2 

6,100 

62.0 

3200 

36.0 

2200 

9.5 

580 

2.0 

1 120 

0.5 

30 

Bad tracheitis for 2 










1 

1 


days. 

3-9 

9,200 

64,0 

5900 

23.0 

2100 

10.5 

870 1 

2.5 

230 

0 

. , 

Coryza. 

3-15 

5,200 

54.0 

2800 

34.0 

1800 

8.5 

440 

3.0 

no 

0.5 

30 


3-16 

5,900 

52.0 

3100 

38.0 

2200 

8.0 

470 

2.0 

120 

0 



3-19 

6,300 

50.0 

3200 

37.0 

2300 

10.0 

630 

2.0 

130 

1.0 

60 


3-20 

6,900 

48.0 

3300 

41.0 

2800 

8.0 

550 1 

2.5 

140 

0.5 

30 

Coryza. 


3. Mr. E,., aged thirty-eight years. 


Date. 

Total. 

Polymorpho- 

nuclears. 

Leukocytes. | 

Mono- j 
nuclears. | 

Eosinophils. 

Basophils. 

1 

Remarks. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol.j 
No. 1 

Per 

cent. 

AbsolJ 
No. i 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

1-6 

1 

7,000 

iso.o 

3500 

39.0 

2800 ! 

9.0 

640 

1.0 

70 

0 



1-13 

8,500 

56.0 

4700 

35.5 

3000 1 

7.0 

600 

1.0 

80 

0.5 

40 


1-20 

10,800 

58.5 

6300 

31.0 

3300 

9.0 

970 

0.5 

50 

0 


Extra heavy work 

1-27 

11,800 

49.0 

5800 

41.0 

4800 

9.0 

1060 

0.5 

60 

0.5 

60 

and long hours in 

2-3 

9,400 

59.0 

5500 

34.0 

3200 

6.0 

560 

0,5 1 

50 

0.5 

50 

preparation for an- 

2-10 

8,900 

56.0 

5000 

34.0 

3000 

9.0 

800 

1.0 

90 

0 


nual convention. 

2-17 

9,000 

56.0 

5000 

35.0 

3100 

8.0 

720 

0.5 

40 

0.5 

40 


2-24 

5,400 

51.0 

2700 

39.0 

1 2100 

9.0 

480 

1.0 

50 

0 



3-2 

8,200 

58.0 

4700 

31.0 

2500 

10.0 

820 

1.0 1 

80 

0 



3-9 

7,400 

55.0 

4000 

33.0 

2400 

9.0 ' 

660 


180 

0.5 

40 


3-15 

6,200 

44.0 

2700 

45.0 

2800 

9.0 

560 

1.0 

60 

1.0 

60 


3-16 

7,100 

47.0 

3300 

43.0 

3000 1 

8.5 

600 

1.0 

70 

0.5 

30 


3-i7 

6,600 

41.0 

2700 

45.0 

3000 

12.0 

790 

1.5 

100 

0.5 

30 


3-18 

7,300 

45.5 

3300 

44,0 ' 

3200 

10.0 

730 

0.5 

40 

0 



3-20 

6,600 

55.0 

3600 

36.0 

2400 

5.5 

360 

1 

3.0 

190 

0.5 

30 



4. Mrs. S., aged thirty-one years. 


Date. 

Total. 

Polymorpho- 

nuclears. 

Leukocytes. 

Mono- 

nuclears. 

Eosinophils. 

Basophils. 

Remarks. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

1-6 

ill!l 

52.0 

3800 

37.0 

2700 

10.0 

730 

0.5 

40 

0.5 

40 


1-13 

I • il 

54.0 

3800 

33.0 

2400 

9.0 

640 

3.0 

210 




1-20 

K fc •' ll 

59.0 

5100 

29.0 

2500 

9.0 

780 

1.5 

130 

1.5 

130 


1-27 

B: 1 1 il 

57.0 

4900 

31.0 

2600 

10.0 

860 

1.5 

130 

0.5 

40 


2-3 

B: K I il 

68.0 

5600 

24.0 


6.0 

490 

1.5 

120 

0.5 

40 

klenscs; coryza and 

2-10 

Bt s 1 il 

UBIIl 

3700 

K iHia 

2000 

7.0 

440 

2.0 

130 


60 

laryngitis for 3 days. 

2-17 

■t ! l' iB 

53.5 

3200 

iK 

2100 

8.0 

470 

2.0 

120 

MIIBM 

30 


2-24 

B: 1 1 iB 

61.0 

4900 

iK nul 

2400 

7.5 

610 

1.0 

80 

KiiM 

40 


3-2 

B^ 1 1 iB 

IBUKII 

3700 

iB Wa 

1700 

11.0 

680 

2.0 

120 

■RIM 

60 


3-9 

6200 

50.0 

3500 

35.0 

2200 

8.0 

500 

1.0 

60 

0 



3-15 


58.0 

3700 

KKMl 

2100 

7.0 

440 

1.0 

60 

1.0 

CO 


3-16 

6000 

58.0 

3500 

32.0 

1900 

8.0 

480 

1.0 

60 

1.0 

60 


3-17 

7300 

60.0 

4400 

32.0 

2300 

6.5 

480 

1.0 

70 

0.5 

40 


3-19 

9.500 

61.5 

5800 

30.0 

2800 

7.0 

660 

1.0 

90 

0.5 

50 


3-20 

6700 

02.0 

4200 

30.0 

2000 

6.5 

440 

1.0 

70 

0.5 

40 
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aiEDLAR: VAEIATIONS IN THE LEUKOCYTES 


5. Dr. B., male, aged thirty-three years.- 


Date. 

Total. 

Polymqrpho- 

nuclcalia. 

Leukocj'tes. 

Mono- ! 
nuclears. j 

1 Eosinopliils. | 

Basophils. 

Remarks. 

Per 

cent. 

! Absol. 
•No. 

Per' 

cent. 

Absol. 

No. 

■ Per 
cent. 

Absol. 

No. 

i 'Per 

1 cent. 

Absol. i 
No. 

Per 

cent. 

Absol. 

No. 

1-6 

8,700 

60.0 

5700 

25.0 

■2200 

1 

8.0 

1 

i 700 

1.0 

90 

0 



1 - 1 S 

loiooo 

52.0 

Elia 

38.0 

3800 

8.0 


1.5 

I 150 

0.5 

50 


1-20 

! 8,800 

01.5 

K a 

! 27.0 

2400 ' 

9.0 

•790 

2.0 

180 

0.5 

40 


1-27 

8,500 

. 58.0 


' 31.0 

2700 

9.0 

1 770 

2.5 

' 220 

i 0.5 

40 

Coryza for 2 days. 

2=B 

siooo 

65.0 

5700 

24.5 

2300 

9.0 


1.0 

! 90 

1 0.5 

40 

Coryza. 

2-10 

9,000 

63.0 

■t^i im 

22.5 

2200 

12.0 

(1150 

2.0 

190 

0.5 

50 


^?-17 

8,200 

62.0 

Bn iiil 

28.0 

•2300 

8.0 

060 i 

1.5 

120 

0.5 

40 


2-24 

9,700 

00.0 

Bit iltB 

32.0 

3100 

6.0 

580 

2.0 

190 

1 0 




. rjooo 

- 54.0 

Bs ilifl 

35.0 

•2700 • 

9.0 

680 

2.0 

! 150 

! 0 



3-9 

71200 

00.0 

Bk iIiB 

32.0 

2300 

6.0 

430 

2.0 

140 

0 


Count taken at 11.15 

2 - 1 5 

9,700 

56.0 

Bn fiiB 

30.0 

2900 

9.5 

920 

4.0 i 

390 

0.5 

50 

A.M. 

2-16 

8,500 

61.0 


29.0 

2400 ! 

9.0 

760 

1.0 ! 

80 

0 



3-17 

7,200 

61.5 



2000 

• 8.0 

570 

1 2.0 ; 

; 140 

1 0.5 

40 

Mild “grippe.” 

3-19 

7400 

59.0 



2300 

■ 5.5 ; 

410 

j 3.5 1 

I 260 

1.0 

70 

Up all night on ob- 

3-20 

11,000 

63.0 


25.5 

2800 

9.0 

990 

i 2.0 1 

( 220 

0.5 


stetric case: tired. 


0 . Dr. B., female, aged fifty-two years. 


Date. 

.TQlal. 

Polymorpho- 

nuoleilrs. 

Leukocytes, 

Mono- 

nuclears. 

Eosinophils, 

Basophils. 

Remarks. 

Per’ 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per i Absol. 
cont.j No. 

i 

Per 

cent. 

Absol. 

No. 

1-6 

8,000 

55.0 

4400 

35.0 

2800 

7.0 

560 

2,0 

100 

0.5 

40 


1-20 

6,600 

55.5 

3700 

35.0 

2300 

8.0 

530 

1.0 

70 

0.5 

30 

Coryza. 

;l-27 

. .9,000 

■58.0 

5200 

32.0 

2900 

7.0 

030 

1.5 

130 

0.5 

40 


.,2-10 

11,800 

07.0 

7900 

24.0 

2800 

6.0 

710 

3.0 

350 

0 


Not fully recovered 

. 2r-17 . 

9,300 

61.0 

5700 

27.0 

•2500 

7.0 

050 

4.0 

370 

1.0 

66 

from attack of 

2-24 ! 

8,700 

56.5 

4900 

35.0 

3000 

6.0 

520 

2.0 

170 

0.5 

40 

“grippe.” 

3-2 

8,100 

54.0 

4400 

38.0 

3100 

5.0 

410 

2.5 

200 

0.5 

40 


3-9 

8,900 

58.0 

5200 

34.0 

•3000 

4.0 

350 

3.0 

200 

1.0 

90 


3-15 

9,000 

58.5 

5300 

34.0 

.3000 

4.0 

300 • 

8,0 

270 

0.5 

40 


3-16 

8,400 

56.0 

4700 

37.0 

•3100 

4.5 

380 

2.0 

170 

0.5 

40 


3-17 

9,200 

59.0 

5400 

32.0 

2900 

6.0 

550 

2.5 

230 

0.5 

40 


3-19 

9,000 

60.0 

. 5400 

28.0 

2600 

6.0 

•540 

■4.5 

410 

1.5 

130 

h'lild indigestion. 

3-20 

10,900 

02.5 

1 6800 

31.0 

3400 

6.0 

650 

0.5 

50 

0 


Mild indigestion.. 


IT: 


7. Dr. S., male, aged thirty years. 


Date. 

Polymorpho- 

nuclears. 

Total. 

Lcukocj4cs. 

Mono- 

nuclears. 

Eoanophils. 

Basophils. 

Remarks. 

! 

Per 

cent. 

1 

.Absoi. ' Per 
No. cent. 

Absol. 

No.- 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

1-6 

7,300 ‘ 49.0 ! 

3,600 i 

42.0 

3000 

7.0 

510 

1.5 

110 

0.5 

40 


1-20 1 

7,800 ' 57.0 

4,400 1 

29.0 

2200 

12.5 

980 

1.5 - 

130 

0 


Abscessed tooth re- 

1-27 

6,600 ' 50.0 ; 

2,800 ; 42.0 

2300 , 

7.0 

.390 

0.5 

30 

0.5 

30 

moved yesterday; 

2-3 ! 

9.400 1 70.0 ; 

0,500 ! 

24.0 

l.2200 

5.0 

470 

1.0 

90 

0 


face swollen. 

2-10 

7,800 ! 55.0 1 

4,300 

35.5 j 

2800 

8.0 

„020 

1.0 

. . SO 

0.5 

40 


2-17 

8,700 , 67.0 

5,800 

20.0 

2200 

5.0 

.430 

1.5 

130 

0.5 

40 


2-24 

6,500 1 43.0, ! 

2,800 

48.0 

3100 

7.0 

. .450 

1.5 

100 

0.5 

30 


3-2 

6,200 1 47.0 ! 

2,900 

43.0 

2600 

8.0 1 

490 

1.0 

. 60 

1.0 

60 


3-9 

7,200 1 49.0 i 

1 3,500 

43.0 

3100 

0.0 

430 

2.0 

140 

0 



3-15 

6,400 1 46.0 1 

2,900 

45.0 

2900 

6.0 

380 

2.0 

130 

1.0 

60 


3-16 

9,200 1 47.0 

4,300 

40.0 

3700 

8.0 

730 

■1-.5 

140 

3.5 

330 


3-1 < 

7,600 1 01.0 

4,600 ' 

29.0 

2200 

6.0 

,450 

2.0 

150 

2.0 

ISO 


3—19 

6,100 , 53.0 

3,200 

30.0 

2200 

8.5 

'520 

2.0 

120 

0,5 

30 


3-20 

14.400 1 80.0 

11,800 

14.0 

2000 

5.0 

,720 

0.5 

SO 

0.5 

70 

Felt ns if he was going 












to have acute Iron- 






♦ 






tal sinusitis yester- 



i 


1,' ; 







, day; feels better to- 


: 


' 

i 




1 

1 


! 

day. 














medlar: variations in the leukocytes 


8. Dr. B., male, aged thirty-five years. 


Dale. Total. 


Polymorpho- Mono- 

nuclears. Leukocytes, nuclears. Eosinophils. Basophils. 



Per j Absol. Per Absol. Per Absol. Per ! Absol. Per j Absol, 
cent. No. cent. No. cent. No. cent. I No. cent. I No. 


Remarks. 





1700 

2100 

2000 

2500 

1800 

1900 

2300 

7.0 

7.0 

7.5 

7.0 

5.0 

8.0 
7.0 





Polymorpho- 

nuclears. | Leukocytes. | nuclears. 


Per Absol. Per Absol. Per Absol.l 
lent. No. cent. No. cent. No. 



40 

80 Menses. 

40 

30 

30 

30 Menses. 


Menses; extensive 
pityriasis developed 
in last 3 days. 

40 Pityriasis about the 
same. 

80 PitjTiasis much bet- 
ter. 

30 

40 Menses. 
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aiEDLAR: VARIATIONS IN THE LEUKOCYTES 


11. Miss H., aged twenty-four years. 



Polymorpho- Mono- 

nuoJoars. Leukocytes, noeicars. Eosinophils. Basophils. 


Per Absol. 
cent. No. 



11.300 53.0 I 
8,200 49.0 

13,100 09.0 

12.300 00.0 
7,700 50.0 


7,700 55.0 
11,200 02.5 
9,000 03.0 
9,800 55.0 
11,200 52.0 


1-6 

8,400 

1-13 

11,800 

1-20 

8,700 

1-27 

10,300 

2-3 

8,500 

2-10 

10,500 

2-17 

9,600 

2-24 

8,800 

3-2 

8,200 

3-9 

8,700 

3-15 

10,800 

3-10 

11,700 

3-19 

12,500 


Absol. 

Per 

.Absol. 

i 

Per 

Absol. 

No. I 

cent. 

No. 

— 

cent. 

No. 


590 1.5 130 0.5 40 

590 1.0 120 0 

700 3.0 200 0 

300 4.0 410 0.5 50 

610 2.5 220 0.5 40 

080 1.5 100 1.0 100 

580 2.5 240 0.5 50 Sore throat early in 


350 1.0 90 0 

490 3.0 250 0 

520 3.0 200 0 

050 2,0 220 0.5 100 

700 1,5 190 0.5 GO 

500 3.0 380 0 


week. 

Absccssing tooth. 


Unusually tired. 


Eosinophils. Basophils. 


1 

Per ] 

i Absol. 

cent, j 

; No. 


Kcniarl 


0.0 520 

6.0 580 
10.0 1 790 

7.0 I 710 
450 

7.0 I 550 

5.0 I 450 
900 


2C0 
140 
280 
5.0 1 510 
340 
4.5 i 350 





























GROUP III. — (first 6 counts 9.30 TO 10.15 AM..; REMAINDER OF COUNTS 

2.30 TO 3.15 P.M.* 


14. Mr. S., aged eighteen years. 


Date. 

Total. 

I’olyiiiorpho- 

nuclcars. 

IjCukoKylos. 

i 

M ono- 

1 nuclcars. j 

1 

1 

i 

Kosinopbils. 

1 

Jlasophils. 

Kcinarks. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

1 

Per 

1 cent. 

1 

Absol. 1 
1 No. 1 

Per 1 
cent. 

[ Absol. 1 
1 No. 1 

Per 

cent. 

1 

Absol. 

No. 

1-6 

0,700 

61.0 

4100 

27.0 

1800 

1 2.0 

i j 

600 i 

2.0 ' 

140 

1.0 

i 

70 i 


1-13 

6,200 

47.0 

2900 

40.0 

2500 

1 10.0 

! 020 1 

1 3.0 

: ISO 

i 0 



1-20 

7,700 

54.5 

4200 

35.0 

2700 1 

0.0 1 

690 

1 1.5 

120 

0 



1-27 

6,300 

42,5 

2700 

36.5 

2300 1 

1 10.5 

1040 

3.5 , 

220 

1.0 

60 


2-3 

6,400 

53.0 

3400 

36.0 

2300 

8.0 

510 

2.5 1 

160 

0.5 

30 


2-10 

7,900 

56.5 

4500 

30.0 

2400 

11.0 

1 S70 

! 2.0 1 

1 160 

0.5 

40 

1 

2-17 

6,000 

61.0 

3600 

30.0 

1800 

8.0 

! 480 

0.5 

i 30 

0.5 1 

30 


2-24 

8,400 

03.0 

5300 

25.0 

2100 

7.0 

590 

4.0 i 

1 340 

1.0 

SO 

Coryza. 

3-2 

7,400 

03.0 

4600 

20.0 

1900 

8.0 

590 

2.0 

i 150 

1.0 

70 

1 

3-9 

5,700 

51.0 

2900 

35.0 

2000 

11.0 

630 

3.0 

1 170 

1 


1 Coryza last 2 days. 

3-15 

6,400 

52.0 

3300 

40,5 

2600 

5.0 

320 

2.0 

i 130 

1 0.5 

60 


3-16 

6,500 

55.0 

3600 

35,0 

2300 

8.0 

520 

2.5 

160 

1 0.5 

60 

i 

3-19 

11,400 

78.0 

8900 

14,0 

1600 

6.5 

740 

1.5 

170 

0 


All-night party Sat. 













night; to bed 2 a.m. 









1 


1 


Sun. night; feels 








1 





“all in.” 

3-20 

11,400 

72.0 

8200 

18.0 

2000 

9.0 

1010 1 

1.0 


0 


Feels much better 






1 

1 



j 120 

1 

t 


after 10 hrs. sleep. 

1 


15. Miss W., aged thirty-four years. 


Date. 

Total. 

Polymorpho- 

nuolears. 

Leukocytes. 

Mono- 

nuclears. 

Eosinophils. 

Basophils. 

Remarks. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

1-6 

8700 

64.0 

5600 

25.0 

2200 

6.0 

520 

m 

350 

3.0 

90 


1-13 

■WfliiM 

.53,0 

3300 

34.0 

2100 

9.0 

570 


320 

0.5 

30 


1-20 

7800 

.57.0 

4400 

33.0 

2600 

6.5 

510 


310 

0.5 

40 

Ac. coryza and laryn- 

1-27 

8400 

59.0 

5000 

31.0 

2600 

7.5 

540 


130 

1.0 

40 

gitis 14" to 16"; 

2-3 

7600 

55.0 

4200 

33.0 

2500 

8.0 

610 

4.0 

300 

0 


temp. 102; feels al- 













right noi\’. 

2-10 

8100 

56.0 

4500 

33.0 

2700 

7.0 

570 

4.0 

320 

0 

, , 

Menses. 

2-17 

7500 

51.0 

3900 

41.0 

3100 

5.0 

380 

3.0 

230 

0 



2-24 

8800 

54.0 

4700 

35.0 

3100 

8.5 

750 

2.5 

220 

6 



3-2 

8500 

57.0 

4800 

33.0 

2800 


550 

3.0 

250 

0.5 

40 


3-9 

7300 

58.0 

4200 

33.0 

2400 

6.0 

440 

2.5 

180 

0.5 

40 

Coryza. 

3-15 

7800 

52.5 

4100 

35.0 


8.0 

620 

4.0 

310 

0.5 

40 


3-16 

8500 

53.0 

4600 

38.0 

3200 

6.0 

510 

2.5 

210 

0.5 

40 


3-19 

9800 

52.0 

5100 

39.0 

3800 

8.0 

780 

1.0 

100 

0 


Hard manual labor, 

3-20 

7300 

53.0 

3900 

38.0 

2800 

6.0 

440 

3.0 

220 

0 


Sat. P.M. and Sun. 


16. Miss E., aged twenty-five years. 


Date. 

Total. 

Polymorpho- 

nuclears. 

Leukocytes. 

Mono- 

nuclears. 

Eosinophils. 

Basopliils. 

Remarks. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 


Absol 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No.‘ 

1-6 

7900 

60.0 

4700 

39.0 

2400 

5.0 

400 

4.5 

300 

0.5 

40 


1-13 

9600 

58.0 

5600 

32.0 

3100 

7.0 

070 

3.0 

290 

0 



1-20 

7700 

55.0 

4200 

30.0 

2300 

9.0 

090 

4.5 

350 

0.5 

40 


1-27 

8400 

56.0 

4700 

34.0 

2800 

7.0 

590 

2.5 

210 

0.5 

40 

Menses. 

2-3 

8800 

5G.0 

4900 

32.0 

2800 

7.0 

C20 

4.5 

400 

0,5 

40 


2-10 

6300 

55.0 

3500 

35.0 

2200 

5.0 

320 

4.0 

250 

1.0 

60 


2-17 

8700 

50.0 

4800 

28.0 

2400 

9.0 

780 

0.5 

570 

0.5 

40 


2-24 

7800 

60.0 

4700 

27.0 

2100 

10.0 

780 

2.5 

200 

0.5 

40 


3-2 

8500 

51.0 

4600 

34.0 

2900 

6.0 

510 

5.5 

470 

0.5 

40 


3-9 

7900 

57.0 

4500 

31.0 

2400 

7.0 

550 

4.6 

300 

ori 

40 


3-15 

7800 

62.0 

4800 

25.0 

2000 

9.0 

700 

3.5 

280 


40 


3-10 

8100 

57.0 

4600 

30.0 

2400 

8.0 

650 

5.0 

470 

Kll 



3-19 

9600 

55.0 

5300 

35.0 

3300 

5.0 

480 

4.0 

390 

in 



3-20 

7400 

53.0 

3900 

31.0 

2500 

10.0 

740 

3.0 

220 
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medlae: variations in the leukocytes 


17. Mr. H., aged seventeen years. 


Date. 

Total. 

Polymorplio- 

miclcars. 

Lcukocyte^i. 

nuclears. 

Eosinophils. 

Btiaopbils. 

i 

Kcinarks. 

Per 

cent. 

Absol. 

No. 

Per i 
cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 

cent. 

Absol. 

No. 

Per 1 Absol. 
cent, j No. 

1-6 

8,100 

47.0 

3800 

40.0 

3200 

6.0 

480 

0.0 

480 

1.0 

SO 


1-13 

8,400 

52.0 

4400 

37.0 

3100 

5.0 

420 

6.0 

500 

0 



1-20 

10,000 

45.0 

4500 

40.0 

4000 

9.0 

900 

0.0 

600 

0 



1-27 

8,700 

47.5 

4200 

38.0 

3300 

9.0 

780 

5.0 

430 

0.5 

40 


2-3 

7,100 

51.5 

3700 

36.0 

2500 

9.0 

640 

3.0 

210 

0.5 

40 

Coryza. 

2-10 

7,800 

51.0 

4000 

36.5 

2800 

9.0 

700 

3.0 

230 

0.5 

40 

Coryza. 

2-17 

8,600 

63.0 

5400 

28.0 

2400 

5.0 

430 

3.5 

300 

0.5 

40 


2-24 

7,000 

52.0 

3000 

30.0 

2500 

7.0 

490 

5.0 

350 

0 


Corj’za. 

3-2 

8,600 

57.0 

4900 

35.0 

3000 

5.0 

430 

2.5 

210 

0.5 

40 


3-9 

8,300 

46.0 

3800 

43.0 

3500 

7.0 

580 

4.0 

430 

0 

. 

Coryza. 

3-15 

7,400 

51.5 

3800 

38.0 

2800 

8.0 

590 

2.0 

150 

0.5 

40 

Mild larjTigitis. 

3-16 

8,100 

48.0 

3900 

40.0 

3200 

6.0 

480 

5.0 

400 

1.0 

SO 


3-19 

8,400 

61.0 

5100 

33.0 

2800 

4.0 

330 

1.5 

130 

0.5 

40 


3-20 

6,900 

41.0 

2800 

46.0 

3100 

8.0 

550 

5.0 

340 

0 




* The total cells in all of the charts are accurate to within 100 cells for the neutrophils and lymphocytes 
and within 10 cells for the other cell tj^jcs. 


Epicrisis. Upon analysis tlie data given above show many 
points of interest. No individual had a constant leukocjd;e count, 
either totally or differentially. Some individuals did not vary over 
3000 (Mrs. C.) in their total counts, while others varied over 8000 
(Dr. S.). In the differential counts one person did not vary over 
7 per cent (hliss E.), while anotlier varied over 30 per cent (Mr-. S.). 
Because of these variations, it seemed of value to establish the mode, 
rather than the average, of the whole group. Chart I gives tlie 
graphs representing the total and the differential counts. 

With regard to the total coxmts, it is noted that the largest number 
of counts were between 7000 and 8000. There were 172 counts 
between 6000 and 9000, with 12 counts below 6000, and above 
9000. This shows that, in spite of the variations, one may consider, 
as is usually done, that a total count between 6000 and 9000 is the 
usual normal, while counts above or below this are unusual and may 
be considered abnormal. 

The neutrophil graph shows the largest number of counts between 
55 and 59 per cent. There were 167 counts between 50 and 64 per 
cent, while below 50 per cent there were 39 counts, and above 64 
per cent there were 35 counts. One may then consider that it is 
abnormal to have the neutrophils below.50 or above 64 per cent. 

With regard to the lymphocytes, there were 183 counts between 
25 and 39 per cent, with the largest number of counts between 30 
and 34 per cent. There were about an equal number of counts 
below 25 and above 39 per cent. It would appear, then, that a 
^^phocji;e percentage below 25 or above 39 may be considered 


(the monocyte of Naegeli, and th< 
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cent, -with 176 counts witlim this range. Tlierc were a few more 
counts aliOA'e 9 than below 6 ])er cent, but one may regard a per- 
centage below G or above 9 as unusual and therefore abnormal. 


fl.nalMs'is of 241 Counts from 17 Individuals 
New York Gitii, Jan. 6 to Mab 20, 1928 
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Chart I. 


The normal eosinophil percentage appears to be between 1 and 
3, and the basophil percentage 0.5 to 1. In the countmg of 400 
cells there were about one-third of the preparations which showed 
no basophils, while every count showed at least 0.5 per cent of 
eosinophils. 

There does not appear to be any appreciable or constant variation 
between the morning and afternoon counts. It is recognized, of 
course, that these counts were taken at a relatively fixed time in 
the morning and in the afternoon. What variations might have 
occurred at other time intervals were not determined. The data 
here given show no evidence of a digestion leukocytosis. Just as 
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high counts wore obtained in the morning as in the afternoon. 
(Compare Miss II. with all the counts in the morning, and Dr. L. 
with all tire counts in the afternoon.) 

An analysis of the eounts taken during an ordinary “head cold” 
or a mild laryngitis shows no constant change. Most of the counts 
showed no marked change from the normal variation, while a few 
showed considerable variation. It may be stated that in this study 
no evidence was adduced to support the belief that ordinary mild 
infections of the upper respiratory tract have any influence on the 
leukocjdic picture. The more severe infections may alter the leuko- 
cytic picture considerably. (Dr. S. last count.) 

There does not appear to be any appreciable difference between 
the leukocyte content of the blood in the adult male and female. 
From the relatively small amount of data here presented the menses 
does not appear to affect tlie leulvocytic pictm-e in normal women. 

A marked change can occur in the leukocytic picture of an indi- 
vidual without any evidence, clinical or otherwise, of an infection 
being present. Dr. B. developed a tjqiical septic leulcocj'tic picture 
after eating spoiled food. Mr. S. developed a typical septic leulm- 
cytic reaction after an all-night party which probably carried with 
it an abnormal demand upon his body tissues. Neither of these 
individuals had any of the signs or symptoms of an infectious process 
at the time the counts were taken. 

Mrs. C. proved to be of interest in that she developed a very 
acute pityriasis of the greater portion of her body. The only appre- 
ciable alteration in her leukocytic picture was a rise in the eosino- 
phils during the course of the disease. 

Because of her relatively high leukocyte count Miss H. was asked 
to decrease her activities and to get at least eight horns of rest for 
two nights before the fifth and sixth counts. These emmts were the 
lowest she had during the study. Whether tlie change in activity 
was the cause of the change in tlie leukocyte count is unknovm, but 


it is at least suggestive. 

Dr. S. showed the highest percentage of mononuclear leukocytes 
at the time he had an abscessed tooth. Mr. S. showed a mono- 
nuclear leukocyte count of 16.5 per cent without any clinical evi- 
dence of an infection being present at the time. Miss W. had the 
highest leulvocyte coimt following strenuous physical exertion over 
the week-end, without there being any evidence of an infection. 
Dr. B. had the highest count twenty-four hours after an all-night 
vigil at an obstetric case. 


There does not appear to be any greater variation in counts 
than in counts taken weekly in normal individuals. 
xMiere there occurred a greater fluctuation in the daily counts than 

counts an explanation for this change could 

theiltprou ^^T^^ther the explanation oft’ered really accounts for 
the alteration observed is, of course, a matter of conjecture. 
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Discussion. No originality is claimed for the differential classi- 
fication of the leukocytes as used in this article. It is a grouping 
that has been extensively used in clinical practice for some years. 
The main purpose of the classification was to simplify as much as 
possible the number of cell types. It is admittedly incomplete, due 
largely to our incomplete knowledge of the exact origin, structure, 
developmental cycle and function of the different leukocyte types. 
Until such knowledge is completed, it seemed best to the author to 
adopt the simplest classification and technique possible. 

There may be a difference of function or in age between the small 
and the large lymphocyte, but until such differences are fully estab- 
lished it would seem valueless to separate these cells into two groups. 

By the use of a supravital technique differences in the finer 
structure of the monocyte and the clasmatocyte may be demon- 
strated. Until it is well established that these cells are of different 
origin and have different functions it would seem best to group them 
together as mononuclear leukocytes. Because of the similarity of 
• the cytoplasm, as seen in preparations made with Wright’s stain, of 
the transitional leukocyte and the monocyte and clasmatocyte, this 
cell has also been included in the group of mononuclear leukocytes. 

There has been no attempt to classify the polymorphonuclear 
neutrophils according to the lobulations of the nucleus. Such a 
grouping gives valuable information relative to the demand for 
cells of this type. Such a study is not included in the present article 
which deals with the leukocyte content of the blood as a whole. 
Whether one chooses to use the method of Arneth,'^ of von Schilling® 
or of Pons and Krumbhaar® is -a matter of personal preference. The 
method of Pons and Krumbhaar, because of its simplicity, has an 
especial appeal to the routine worker. 

It is doubtful if there exists an individual who has an absolutely 
stable leukocytic picture. If this be true then one must accept as a 
normal an individual in good health with no demonstrable variation 
from the average as far as physical or other findings are concerned. 
But even here an unrecognized pathologic condition may exist. 
One might postulate that if there were no damage to or alteration 
in tissue, either by infectious or noninfectious agents, there would 
be no need for leukocytes to exist in the circulating blood. Since 
such a condition is unobtainable Avith life as it exists today, one 
may again postulate that the leukoc;yi;es may be taken as an index 
of the status of the tissues in their complex environment. If that, 
in a sense, be true, then one could hardly ex-pect to find any two 
average normal individuals with exactly the same leukocjTic formula 
at the same time, unless those individuals were existing under 
exactly the same conditions. Wc believe, as Miller® has stated, that 
the normal leukocytic picture of a community, and, if possible, of 
the individual, should be established if one is to get the proper 
interpretation of a leukocAqie count in a pathologic process. 

To illustrate, take two individuals, hirs. C. and Miss W. Their 
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total counts ivere approximately the same ivlien considered as a 
whole. Mrs. C. consistently had a neutrophil eount above 60 per 
cent, while Miss W. had a neutrophil percentage below 60. In 
case Miss W. developed an acute appendicitis she might not run 
over 70 per cent neutrophils, whereas Mrs. C., under the same con- 
dition, might run over 80 per cent. Their total counts might, on 
the other hand, be similar. Or, again, take Dr. H., who had low 
total comits, and Miss H., who had high total counts. The differ- 
ential percentage in each instance .showed about the same range in 
\"ariation. If Dr. H. developed acute appendicitis he might not 
have a total count over 10,000, which would be just as abnormal 
for him as it would be for Miss H. to have a total count of 1 6,000 to 
20,000 under the same condition. 


Our findings differ in certain aspects from the accepted textbook 
teaching. The total counts are the same. The eosinophils and 
basophils correspond. The percentage of neutrophils is lower, of 
lymphocj'tes and mononuclear leukocji:es higher. Our findings 
agree in this respect with Bunting,^ Stetson,^ and others. They 
agree with Miller,® except that we have found the mononuclear 
leukocytes higher. 

The reports of Sabin^ and her co-workers, of Shaw,® and of Fletcher 
and Mitchell® have stressed the variation of the leukocyte counts in 
different periods during the day. Sabin, et al,^ have concluded that 
there is practically an hourly rhythm and Shaw® has found that 
there are diurnal tides in the leukocjde content of the blood. From 
these reports it would seem essential that blood counts be taken at 
relativelj^ the same time of day if any reliance is to be placed on 
their significance. 

It seemed to us that, since this variation occurs, it was fully as 
important to know how great a fluctuation might occur in a rela- 
tively short space of time. Consequently we took^ three normal 
individuals and did counts at three- and five-minute intervals for a 
period of one hour or two hours. The graphs shown in Charts II 
and III give the results of this study. To have constancy of 
technique the author took all of the blood samples and did all of 
the counts. The samples were “staggered^’ in such a manner that 
no knowledge was obtainable as to the sequence of e^’^ents until the 
entire study of each individual was completed. We felt it desirable 


to rule out all personal factors. 

The author had followed the leukocytic picture of these same indi- 
viduals over a period of several months, the blood having been taken 
^be same time of day as tlie short interval counts were made, 
a comparison between the record of several months was made 
hours it was found that these individuals 
hour great a \'ariation in their counts in a period of one 

s & inS;s«iT'™r? “ p'*'* “f 

counts \voul(i Lav., u ^he greatest fluctuation in the total 

had the e.:ttminations been made at 
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longer intervals; And it would seem plausible that had iuter\'al,s 
of shorter duration been used still other variations would ha^^e been 
found. 

A critical analysis shows that the time interval of greatest fluc- 
tuation was different in each individual. In one case the time interval 
was twelve minutes, in another tw'enty minutes, and in tlie third tlie 
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interval was fifty minutes. One grants that the fluctuation of a 
few inindrcd cells may be due to technical error, but a difference of 
over 2000 cells is due to some factor other than technical error. 
These observations do not appear to support the contention of 
Sabm, et aU that there is an hourly rlij’thm in the leukocj'te curve, 
unless each individual has a different rhythm. 

The report of Shaw relative to the diurnal tides of the leukocjdes 
is of considerable interest in relation to the variation in a short 
period of time as observed by us. We have found as great a varia- 
tion in the total counts within an hour as Shaw has shovm in the 
diurnal tides. Our technique differed only in that he used but one 
pipette, whereas we were forced, because of the short time intervals, 
to use many pipettes. The same pipettes were used in each case 
studied, and the highest and lowest counts did not correspond to 
the same pipettes. So that it would seem that our results could not 
be explained by the use of different pipettes. From Shaw’s report 
it appears that on the whole there were two periods of relatively 
long duration in which the counts were consistently higher than at 
other periods of the same diuation. Since there occurs as great a 
fluctuation in the leukocyte counts within an hour as Shaw has 
shown in a twenty-four-hour period, one is led to wonder just how 
great a fluctuation might have been found had counts been taken 
at short intervals when the tide was at its height. 

The differential counts showed less variation than the total cells. 
The greatest variation was IQ per cent, so that it would seem that 
the differential distribution of the cell tjq)es is more constant than 
are the total cells. A careful analysis shows, however, that there is 
a variation to a mild degree, so that at one time the increase or 
decrease was due lax’gely to lymphocytes, at another time to neutro- 
phils, and at a third time all cell tjqjes had contributed equally to 
the change. 

This study shows that a normal individual, (studied under care- 
fully standardized conditions) may show a variation of 50 per cent 
in the total count, and of 10 per cent in the differential count, in less 


THAN HALF AN HOUR. 

We have observed that the place from which the sample of blood 
is taken— finger or ear — has no influence on the differences observed 
in the counts, providing free-flowing blood is obtained. Four 
counts have been taken from a single puncture wound at three- 
minute intervals with less than a variation of 500 cells. 

^ One might theorize at length as to the factors causing the varia- 
tion that occurs in leukocjne counts. It would seem, however, that 
t le simplest explanation is that there is an unei'^en distribution, up 

leukocytes, totally and differentially, in the 
colleot?^^^ omod. For, after all, the body does not have a central 

distributing point for the leukocytes, 
count and 30 upr ,>« of 100 per cent in the total leulvOCjd:e 

1 cent in the differential may be found, even in a 
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carefully standardized study, in an average healthy individual in the 
course of weeks, without anj'’ clinical disease being manifest. This 
does not signify that there may not be an abnormal condition present 
in the body tissues. The least variation found in an individual 
during the period of this study was 30 per cent in the total leuko- 
cyte count and 7 per cent in the differential. 

2. In the majority of instances mild infections of the upper respira- 
tory tract caused no significant change in the normal leulcocytic 
variation. 

3. There is no constant difference between the leukocyte counts 
in adult males and females. 

4. Menstruation does not appear to alter the leukocytic formula 
in normal women. 

5. A septic leukocytic formula can develop in a normal individual 
without any clinical evidence of an infection being present. This 
reaction probably is caused by a non-infectious chemical alteration 
in the tissues. 

6. Normal individuals can show as great a variation in their 
leukocyte counts in an hour as they show in daily or weekly counts 
taken over a considerable period of time. 

7. It appears that the variation in the leukocyte count over a 
relatively short space of time is due to an uneven mixture, totally 
and differentially, of the leukocytes in the cu'culating blood. It 
does not appear to be rhythmic in nature, unless each individual 
has a different rhythm. 

8. The greatest value of the leulcoeytic formula in pathologic 
alterations of the tissues can be obtained only when the normal 
leukocytic formula for a community and for an individual has pre- 
viously been established. A normal person tends to maintain a 
leucocyte level, both totally and differentially, within certain limits 
under normal conditions. 

9. The leukocyte mode of the group of normal individuals reported 
in this study is as follows: Total count 6000 to 9000; differential ; 
count— neutrophils, 50 to 64 per cent; lymphocytes (large and small 
types), 25 to 39 per cent; mononuclear leukocytes (monocytes, 
endothelial leukocytes, transitional types), 6 to 9 per cent; eosino- 
phils, 1 to 3 per cent; basophils, 0.5 to 1 per cent. 

Note. — I desire to express my appreciation of the cooperation of Dr. A. S. Knight, 
Medical Director, and the members of the Medical Division of the Metropolitan 
Life Insurance Company in New York City and at Mt. McGregor, N. Y., in arrang- 
ing for this study and in being willing to be the subjects for study. 
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MAEKED MONOCYTOSIS ACCOMPANIED BY A NEUTROPHILIC 
LEUKOPENIA FOLLOWING ANTISYPHILITIC TREATMENT. 

By Charles P. Wilson, M.D., 

NASm'ILLE, TENN. 


(From the Department of Medicine, Vanderbilt University School of Medicine.) 

The folloAving case is reported as a t'^’pe of reaction following 
antisypliilitic treatment in which the changes in the Avhite blood 
cells were of great interest. 

Case Report. — W., V. U. H. No. 5306, a colored female, aged twentj’'- 
four years, single, was admitted to the medical ■wards on October 26, 1927, 
with the complaint of chills, fever and sore throat. The past histoiy was 
negative except for a sore throat four 3 mars p^eviousl 3 ^ In Juljr, 1927, 
she developed a skin rash but denied haxdng had a primarj’’ lesion. She was 
first seen in the out-patient department on September 27, 1927, where a 
diagnosis of secondary sj’'philis was confirmed bj’' the serum reaction, and 
treatment -was instituted. On October 4, she was given 0.6 gm. of neoars- 
phenamiu intravenously and 0.065 gm. of bichlorid of mercurj'^ intra- 
muscularly and in addition saturated solution of potassium iodid, 20 drops 
to be taken orally three times a daj’’, was begun. There was slight soreness 
at the site of the mercury injection but no further discomfort. On October 
11, the injections of neoarsphenarnin and mercur}’’ were repeated. The 
following night, October 12, the patient felt chill}’- and had one “hard chill,” 
but on rising in the morning 'felt quite well and returned to work. On 
October 18, because of the reaction the preceding week, 0.6 gm. of sulphars- 
phenarain was given intramuscularly instead of the neoarsphenarnin, 
while the mercu^^ and iodides were continued as before. Immediately 
follovdng this third treatment she felt faint. That evening she began 
feeling badly, a condition which became progressively worse until entry 
to the hospital, and there were associated fever (high fever, as the patient 
said), msmlgia and repeated dailj'^ chills. On October 24, two daj’^s before 
entry and six daj^s after her last treatment, her throat became sore, starting 
vdth sharp pains whicli increased until dysphagia was definite. 

Examination on entr}’- October 26, showed the patient to be alert, the 
skin hot, the temperature 101.6° F., pulse rate 120 per minute and respira- 
tors’- rate 22 per minute. The skin showed a fading secondary syphilrtic 
rash but no petechiae, ecchjanoses or jaundice. The eyelids were puff}'. 
The epithrochlear, axillary, cerraal and inguinal Ij’-mph nodes were moder- 
ately enlarged. The tonsils were swollen and red and there was a graj"^ 
exudate on each. The tonsillar glands were enlarged and extremely tender 
but showed no sighs of suppuration. The lungs were clear. The heart 
showed onlj”^ a tachj’^cardia. Tlie liver and spleen were not felt. No vaginal 
or anal ulcers were seen. Neurologic examination was negative. Urine 
examination and phenolsulphonphthalein excretion were normal. A smear 
tonsi].s .showed very few cells, none of these being of the pol.vmor- 
‘'’\d there was no predominating organism. Throat cul- 
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ng 3,420.000 "ner" secondary anemia, the red blood count 

per cent. The letiL-nr«A V hemogloliin estimation (Sahli) was 

e ieukoc5te count was 7950 per c.mm. (subsequently a 
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leukopenia -was found) but a differential study showed a complete absence 
of the polymorphonuclear group. The smear did show, however, numerous 
platelets, many of which were quite large. More complete blood studies 
are given below in the discussion. 

The patient's course was one of uneventful vecovery and onty S 3 mipto- 
matic treatment was given. Sodium thiosulfate was withheld because of the 
steady improvement. The temperature reached the highest point, 103.6® F., 
the day of admission and returned to normal on the third day of hospital- 
ization. Antisyphilitic treatment in the form of mercurj'- inunctions and 
potassium iqdid by mouth was resumed on November 2. 

Examination on discharge from the hospital on November 5, showed a 
chronic tonsillitis, a faded secondary syphilitic rash, general glandular 
enlargement and a positive Wassermann. The out-patient record indicated 
no further symptoms following the treatment as outlined and the last 
blood counts have been normal. 

Discussion. There are two points of especial interest in this case. 
The first is a reaction following antisyphilitic treatment character- 
ized by symptoms of a generalized infection, a necrotic tonsillitis 
and a blood picture showing a mild secondary anemia, a leukopenia 
and an apparently complete suppression of the polymorphonuclear 
group of cells. The second is that while there is distinct evidence 
of systemic poisoning with a temporary disappearance from the 
circulating blood of one type of leulcocyte, there is also evidence of 
stimulation of another type, the monocyte. 

The general reaction and the clinical picture presented in this 
case classifies it as ^‘agranulocjdic angina.” Schultz^ states that 
there is a disease of unlmown etiology, occurring in middle-agejd 
females, fatal in its outcome and characterized by a febrile reaction, 
a necrotic tonsillitis and a leukopenia with suppression of the 
granulocytic series. To this, he gives the name agranulocytic 
angina. Schultz and Jacobowitz^ make a further report based on 10 
of their own cases and 13 from the literature and modify the first 
report by noting that it is not confined to females, that there is 
normal erythropoiesis, an absence of a hemorrhagic tendency and no 
thrombopenia. The review of Kastlin^ is complete and summarizes 
the findings in 43 cases, giving tables of the results. Case reports 
and shorter summaries may be found in the recent literature. The 
consensus of opinion at present is that this condition is not a disease 
entity as at first supposed, but that it is an expression of a reaction 
of unknown etiology. Feer^ suggests “sepsis agranulocj^otica” as a 
more comprehensive term but this seems to add little to the better 
understanding of the condition. 

Turning to the tissue response in the case reported, there are 
several interesting points for consideratioii and correlation with the 
findings in other reported cases and also with our knowledge of the 
effect of ar.senic, benzene and the arscnobenzols on the Icukopoietic 
“centers.” At the same time a more important prol)Iem presents 
itself, namely, the tjq^e of the cellular response. 

Table herewith gi^^es tlie blood findings in the case under discussion 
and while it is self-explanatory certain points should be emphasized. 




WILSON: MARKED MONOCYTOSIS 


91 


It is ei^ident that there was at first a moderate leukopenia followed 
by a gradual return of the white blood count to normal. The first 
differential study was made with Wright’s stain. It showed no 
polymorphonuclear cells but did show the presence of a mononuclear 
cell which was difficult to classify into the customary groups. The 
first study by the supravital method revealed an almost complete 
suppression of the polymorphonuclear group, a total lymphocyte 
count slightly under normal and the number of monocytes con- 
siderably increased. These monocytes were definitely stimulated, 
being specifically of the type of monocytes seen in catarrhal jaundice 
and not of those seen in tuberculosis. Both tyjjes of monocytes 
have an increase in the vacuoles or bodies staining with neutral red. 
They differ, however, in that these vacuoles are much smaller and 
more numerous in tuberculosis (Cunningham, et alF) while those in 
catarrhal jaundice are even larger than the normal. Subsequent 
differential studies showed a gradual return of the polymorphonu- 
clear cells to the circulating blood with the appearance of myelocytes 
as well, the lymphocytes returned to a total number higher than 
normal while the monocytes fell practically parallel with the 
reappearance of the polymorphonuclear leukocytes, and at the same 
time qualitatively resumed their normal characteristics. The last 
observations indicated a normal blood picture. 

The red blood count and hemoglobin determination showed a 
moderate secondary anemia without any notable qualitative changes 
in the cells and during the period of observations the total number 
of red cells returned to normal while the hemoglobin showed evidence 
of a ' In the first smear, the platelets were seen in abundant 

numbers, the total count on October 27, being 182,500. The 
clotting time, determined by the method described by Minot and 
Lee® was seven minutes with a good retraction and a firm homogene- 
ous clot formation. The bleeding time was one and a half minutes 
and the icteric index was five. 

The point of particular interest is that, whatever the exciting 
cause, there was a remarkable stimulation qualitatively and quanti- 
tatively of the monocytes, a depression of the total leukocyte count, 
a complete suppression of the polymorphonuclear cells and practically 
no change in the number of lymphocytes. This picture is practically 
identical with the response to arsphenamin noted by Evans.' 
Moore and Foley® cite a case of arsphenamin poisoning in which 
there was a febrile reaction, an ulcerative stomatitis and a leukopenia 
with a relative increase in the large lymphocyte— transitional group 
of cells and depression of the polymorphonuclears. Case 7 of 
Krumbhaar’s® series of leukemoid blood pictures presents several 
interesting points of similarity. 

The factor causing the blood reaction is not obvious. The possi- 
bilities are that it is the arsenic, the benzene or the combination of the 
two in the form of the arsenobenzols. By far the majority of the 
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reactions, following tlie use of the arsenoben^ols, in which there is a 
change in the blood cells is a general bone-marrow aplasia. Dodd 
and Wilkinson'® summarize 24 cases of poisoning during the anti- 
syphilitic treatment giving the major blood findings. TJieir sum- 
mary demonstrates that aplasia is common. In the report of the 
Arsphenamin Committee of the Medical Research Council" no 
definite evidence is given of a leukotoxic action following the 
administration of the arsphenamin group of drugs. The action of 
benzol as a leukotoxin has been worked out by Selling.'^ Clinical 
observations of benzene as an industrial poison are numerous arid 
Weiskotten and his coworkers'® have published a series of papers on 
the action of benzol. In these studies a polymorphonuclear sup- 
pression was followed by a suppression of all the blood cells. Te:^- 
l 30 oks of pharmacology do not speak of a leukotoxic action of the 
inorganic arsenic preparations despite the fact that Fowler’s solution 
(Liquor potassii arsenitis) has been used for years m the treatment of 
anemia. The inorganic arsenic compounds are generally considered 
as stimulants to the red marrow^ and one would expect that any 
consistent action on the white blood cells would have been noted. 
In general, this has not been shown. However, 2 unpublished 
cases are recalled in which a leukopenia developed coincidently 
with the use of Fowler’s solution and there was also a suppression of 
the polymorphonuclears, but with a relative and not an absolute 
increase in the mononuclear cells. After discontinuing the drug, 
the blood counts and differential studies in tliese 2 cases returned to 
normal. A review 'of 28 cases of accidental arsenic poisoning by 
Lawson, Jackson and Cattanach'^ shows in the surviving patients a 
leukopenia with a polymorphonuclear suppression and a relative 
increase in mononuclears at the end of five days with an evident 
tendency to establish a normal picture on the twelfth day. A few 
scattered reports indicate that a mild leukocytosis occurs in experi- 
ments on dogs in which arsenic was administered. 

Many reports do not throw additional light on the underlying 
process of cell stimulation or ceil depression because of the difficulty 
experienced in accurate cell differentiation. The white blood cells 
take on different characteristics under different stimuli and these 
changes are not easily recognized in fixed preparations. It would be 
of considerable interest to know what percentage of the mononuclear 
cells in the above-mentioned articles were lymphocytes and what 
percentage were monocjd:es. In the reported case, there is evidence 
that one t}q)e of white corpuscle may be suppressed, another tjqje 
may be stimulated while a third type may be unaffected. This 
seems to indicate that, in adult life at least, the three types do not 
have a common parent cell. 

Summary. The presented case shows an unusual, though not 
new, t;^e of reaction to antisyphilitic treatment. Besides the 
interesting general reaction with septic tonsillitis there was a decided 
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action on the leukopoietic centers, in that a leukopenia was present 
with a depression of the polymorphonuclears and a stimulation of 
the monocytes. This type of case cannot with consistency be 
called agranulocytic angina in the sense that is usually attached to it. 
The causative factor is not evident inasmuch as arsenic, benzene 
and the arsenobenzol preparations occasionally all give rise to a 
similar picture, but the evidence seems to point to a poisoning by the 
benzene or arsenic rather than the conjugated arsenobenzol. 


BIBLIOGRAPHY. 

1. Schultz, W.: Deutsche med. Wchnschr., 1922, 48, 1495, 

2. Schultz, W. and Jacobo'ndtz, L. : Med. Klin., 1925, 21, 1642. 

- 3. Kastlin, G. J. : Am. J. Med. Sci., 1927, 173, 799. 

4. Peer, W.; Schweizerische med. Wchnschr., 1926, 56, 551. 

5. Cunningham, R. S., Sabin, F. R., Sugiyama, S. and Kindwall, J. A.; Johns 
Hopkins Hosp. Bull., 1925, 37, 231. 

6. Minot, G. and R. Lee: Nelsons’ System of Medicine, vol. 4, p. 107. 

7. Evans, F. A.; Arch. Ind. Med., 1916, 17, 1. 

8. Moore. J. E. and Foley, F. B. B.: Arch. Derm, and Syph., 1920, 1, 25. 

9. Krumbhaar, E. B.; Am. J. Med. Sci., 1926, 172, 519. 

10. Dodd, K, and Wilkinson, S. J.: J. Am. Med. Assn., 1928, 90, 663. 

11. Medical Research Council Reports, 1922, p. 66. 

12. Selling, L.; Johns Hopkins Hosp. Reports, 1913, 17, 83. New Series No. 2. 

13. Weiskotten, H. G. cl al.: I. J. Med. Research, 1915-1916, 33, 127. 


II. 

« 

<t 

1917, 35, 63. 

III. 

it 

it 

1917, 35, 75. 

IV. 

t( 

a 

1917, 37, 215. 

V. 

u 

« 

1919, 39, 485. 

VI. 

<( 

u 

1920, 41, 425. 

VII. 

a 

it 

1924, 44. 593. 


14. Lawson, G. B., Jackson, W. P. and Cattanach, G- S.; J. Am. Med. Assn., 
1925, 85, 24. 


ADENOMA OP THE ISLANDS OF LANGERHANS WITH 
ASSOCIATED HYPOGLYCEMIA.* 


By William U. McClenahan, M.D., 

AND 

George W, Norris, M.D. 

(From the Ayer Clinical Laboratory and the Medical Service of the Pennsylvania 

Hospital, Philadelpliia.) 


Adenomata of the islands of Langerhans have been described, 
cases of lij^oglycemia have been observed clinically and a malig- 
nant tumor of the islands of Langerhans with hj'poglycemia has 
been reported, but our search of the literature to date has failed 
to show' a single benign tumor of the islands of Langerhans associated 

* Read before the Philadelphia Pathological Society, February 9, 1928, and the 
Association of the American Physicians, Wasliington, D. C., May 3, 1928.' 
von. 177, NO. 1. — JANtj.MiY, 1929 4 
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with hjTJOglycemia proved bj)- antemortem blood studies.* Because 
of this finding, we have been particular!}’- interested in the following 
case: 


Case Eeport.— A. J., a colored male, married, aged forty-one 3’ears, 
truck driver by occupation, was admitted to the Pennsjdvania Hospital on 
December 21, 1927, with the chief complaint of attacks of loss of memory. 
During the summer and fall of 1927 he had complained of a very queer 
feeling which could not be localized or accurately described but which 
apparently occurred more commonly during the middle of the da5^ He 
was not a hea^ry eater and his meals were very irregular. He was particu- 
larly fond of hard candy and always carried some in his pockets, and at 
times when he felt queer he would stop his truck and get something to eat. 
On one occasion he came home from work feeling poorlj’-, but after lunch, 
while his sister was about to notify his emploj^er of his illness he felt so 
much improved that he insisted on returning to work. • 

His attacks which consisted essentiallj’- of loss of memor}’- seemed to 
come on gradually and to last on an average of one and a half hours. 
Between attacks, he was apparent^v perfectly normal. During the last 
week in November, he was arrested three times for driwng his truck past 
signs although previously he had alwaj'-s been a careful driver and had 
never been arrested. On the day of admission to the hospital, he suffered 
from one of these attacks and on being brought to the hospital was found 
to be in coma, but within an hour and a half he had regained consciousness 
and was anxious to go home. 

Physical examination done on arrival at the ward was essentiaU}'- negative. 
The temperature, pulse and respirations were normal. The routine urine 
and blood examinations were negative except for a leukocytosis of 13,700. 
A provisional diagnosis of epidemic encephalitis was made. Blood Wasser- 
mann and Kahn tests were later reported negative. 

He had a supper consisting of house diet and was apparently comfortable. 
At 6 A.M. on December 22 he was found to be comatose. There were no 


definite signs of a cerebrospinal lesion. Examination of the spinal fluid 
was negative except for the finding of 20 mg. sugar per 100 cc. of spinal 
fluid. The Wassermann and Kahn and colloidal-gold tests on this fluid 
were negative. The blood-urea nitrogen was 17 mg., the creatinine 1.5 mg. 
but the sugar was only 40 mg. per 100 cc. On the next two subsequent 
days, the twentj^-third and twent3'-‘-fourth, the blood-sugar determinations 
proved to be 42 and 38 mg. per 100 cc. respectively. His coma continued 
and a bronchopneumonia developed fortj’-eight hours before death. The 
only important findings were the persistent low blood-sugars in spite of the 
administration of glucose intravenously, b}’ gavage and rectum. The 
amounts of glucose given, however, were relatively small as can be noted 
in the chart (Eig. 1). Death occurred on the afternoon of the twenty-fourth, 
seventy hours after admission. 

The anatomic diagnosis made at autops3’’, which was performed ten 
hours after death, was as follows: (a) Extensive bronchopneumonia of 
both lower and the right middle lobes. (6) Generalized arteriosclerosis, 
(c) Chronic myocarditis and nephritis due to arteriosclerosis (both moderate 
m extent), (d) Associated with cerebral arteriosclerosis, eiddences of men- 
ngeal and cerebral irritation were definitely present, manifesting themselves 
somp%n slight perivascular round-cell accumulations shoving that 

natiirp cerebral irritation or inflammation was present, the 

ature of which we were not able to determine. 

bave recently Thalhimer, of Milwaulcee, Wis., wc 

reportine, unity of hearing of a case quite similar to the one we 
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Of particular interest, however, was a lesion in the pancreas. This 
organ measured 17 by 4.5 by 1 cm., was homogeneous in consistency, and 
grayish in color. Projecting above the surface on the anterior aspect of 
the pancreas (Fig. 2) close to the superior border at the junction of the 
middle and distal thirds was a round, circumscribed nodule measuring 
15 by 7 by 16 mm. It was soft in consistency and reddish-brown in color. 
Its surface was lobulated. On section, it was found to be vascular and to 
be surrounded by a delicate fibrous capsule. Gross examination of the rest 
of the gland was negative and the adrenals, liver and pituitary were also 
nega,tive grossly and microscopically. 



Fig. 1 . — Diagram of the blood-sugar determinations in milligrams per 100 cc. 
The lower limit of normal blood-sugar values (80 mg.) is shown by the horizontal 
broken line at the top of the chart. The amount and manner of carbohydrate intake 
expressed as grams of glucose is also shown. 

Microscopically, under low power, the tumor is partially separated from 
the surrounding pancreatic tissue by a fibrous tissue capsule (Fig. 3). 
In areas, however, both merge together -gradually. Throughout the tumor 
the stroma in general is moderately developed although it is delicate in a 
few areas. The cells tend to have an alveolar arrangement surrounding 
blood spaces. 

Under high power, the individual cell is potyhedral or cuboidal in shape 
with faintly granular eosin staining cytoplasm surrounding a small round 
nucleus rich in chromatin (Fig. 4). No zymogen grannies are present and 
no mitotic figures seen. The growth is extremely vascular and the blood 
spaces do not appear to be lined with endothelium. 

Associated with the adenoma there is a marked increase in size and in 
number of islands in the adjacent pancreatic tissue (Fig. 3), Bensley stains 
for island-cell differentiation and the biologic assay for the insnliri content 
of both pancreas and adenoma (which was made through the kindness of 
Dr. D. A. Scott of the Connaught Laboratories of Toronto) failed because 
we had not fixed the tissues properly. From the morphologic appearance 
of the cells, however, we believe that they were of the beta type 
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We are confronted, therefore, ivith a pancreatic lesion associated 
clinically with a diminution of the blood sugar and the question 
immediately arises as to whether or not we are dealing ivith an 
example of so-called “liyperinsulinism.” In reviewing the literature 
on the question of hjqierinsulinism, Harris^ reports 5 cases of hypo- 
glycemia in nondiabetic patients whose fasting blood sugars aver- 
aged 60, the lowest being 47 and the highest 67. The cardinal 
sjTnptom in all these patients was wealoiess especially before the 
noon meal. Frequent feeding furnished great relief. Cammidge" 
reports a similar case in which the fasting blood sugar was 45. 
Attacks of giddiness were associated with this condition. Pember- 
ton® reports 2 similar cases. None of these cases were fatal while 
under observation and therefore the conclusions were drawn from 
clinical findings onl 5 ^ Most of these authors seem to agree that 
so-called hyperinsulinism is perhaps a disease entity, recognizing 
however, that the liver, adrenals, pituitary and thjuoid gland may 
play some r61e. 

A splendid review of the subject of adenomata of the islands of 
Langerhans has been made recently by AVarren.^ Up to that time, 
only 20 cases had been reported in the literature. It is interesting 
to note that in 1 case only is there a history of diabetes and the 
lesions in the pancreas were mere subsidiary findings. The incidence 
is about equal in both sexes. The average age is fifty-seven years. 
Most of these cases were reported before the days of routine blood- 
sugar analysis. H.-^qierplasia of the surrounding islands associated 
mth the tumor formation was reported in 5 cases. Cecil® concludes 
that these tumors are part of a generalized hjqierplasia of the islands 
while AA^'an'en states that “the lack of correlation with other lesions 
is -rather against the interpretation of these tumors as hjqierplastic 
islands,” 

AVilder® has recently reported a case of carcinoma of the islands 
of Langerhans with metastases to the liver and l;^miph glands as- 
sociated with hyperinsulinism and hj-poglycemia. Alcoholic extracts 
of the tumor cells in the liver were found to be rich in insulin. 


He concludes, therefore, that the islet cells although they have under- 
gone neoplastic change had retained the function of the parent cell. 
Discussion. In our case, we have a lesion of the pancreas which 


may be regarded as an adenoma or as a greatly hjq)ertrophied 
island. Its size, encapsulation and compression of surrounding 
pancreatic tissue favor the former view while the presence of many 
very large islands in the surrounding tissue suggest the' latter con- 
dition. ^ The question, as to whether hyperplasia of the islands is 
responsible for or secondary to the increased carbohydrate intake, 
IS a debatable one. Hypertrophied islands in diabetics which from 
considered adenomata have been described by 
inSr Gray® reports a case of 

su£;ar in an inf ^JTcrplasia associated Avith a low blood 
"t “ markedly diabetic mother and suggests that 



Fig. 2 . — Sagittal section through the tail of the pancreas, showing the encapsulated 
tumor protruding from its anterior surface. Magnification X1.6. 



Fig. 3. — Low'-power photomicrograph of the tumor and adjacent pancreatic tissue, 
in w’liich the hyperplastic islets are seen. 
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the' maternal blood sugar may be the stimulus which called forth 
the increase in insular tissue. On the other hand, the increased 
carbohydrate intake may have been necessitated by the hyper- 
insulinism. There is little doubt but that this was the condition in 
Wilder’s case and the peculiar clinical history in our case is more 
favorable to this opinion. Undoubtedly, hypertrophy and adeno- 
mata of the islands of Langerhans may occur without any demon- 
strable disturbances in carbohydrate metabolism. In the 20 cases 
reported by Warren the pancreatic lesions were subsidiary findings 
with no apparent clinical significance. Our case would strongly 
suggest, however, that under certain conditions there is definite 
relationship between the adenoma and a particular symptom com- 
plex. This may be due to the fact that the tumor cells have retained 
the function of the parent cells. In this connection, it is well to 
recall parallel conditions in other glands of internal secretion, for 
example, adenomata of the hypophysis and thyroid where^ tumor 
formation is associated with definite disease entities. 

Summary. 1. A case is reported in which periodic attacks of 
hypoglycemia were associated with loss of memory or consciousness 
in a patient who was found at autopsy to have a lesion of the island 
cells. 

2. The lesion consisted of a large circumscribed nodule (adenoma) 
which was found to be wholly composed of island cells and islands 
in the remainder of the pancreas were found to be markedly hyper- 
trophied. 

3. The significance of this relationship between hjpoglycemia 
and hypertrophy or adenoma formation of the islands is alluded 
to and it would seem to add further evidence toward the creation 
of a new disease entity. 

We wish to express our very sincere thanks to Dr. John R. Paul, Director of the 
Ayer Clinical Laboratory, who both in the preparation and study of the material 
and by his helpful criticism and interest in the paper has made this presentation 
possible. 

We are also indebted to Dr. John T. Bauer and Miss Mary Naylor for their kind- 
ness and cooperation in doing the photography. 
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THYROTOXICOSIS FROM THE INTERNIST’S STANDPOINT.* 
By Joseph L. Miller, 

CHICAGO. 

The current literature on goiter is voluminous and one can 
scarcely hope to review it completely. New facts and theories 
are being constantly submitted. New discoveries may any day 
greatly modify and perhaps clarify our knowledge in this field, 
which at present is in a state of great confusion. We know very 
little of the pathologic physiology of hyperthyroidism and prac- 
tically nothing of what excites the gland to this peculiar activity. 
Why will iodin convert a simple goiter into a toxic one and, in 
turn, tend to cause reversion of a toxic thjToid toward simple 
colloid goiter? Why is this relief at times temporary"? does 

iodin fail to produce toxic symptoms, except in rare instances, in 
individuals with a normal gland? Why is hj’perthyroidism, or in 
fact any form of goiter, so much more frequent in the female? ^^Tiy 
do we occasionally see hyperthyroidism with a liistologically normal 
gland? How can we explain the apparent presence in the same 
individual of both hypo- and h3^erthyroidism? ^Vhat about the 
group of patients with sjnnptoms resembling mild hyperthjToidism 
with subnormal basal rates? Or another group, less common, vuth 
all the clinical manifestations of marked hjq)erth5Toidism and 
normal rate, who, after a few weeks or months, develop a basal 
rate commensurate mth the clinical findings? Why should a 
considerable number of hjqierplastic hj’perthyroids, after subtotal 
thyroidectomy, show a marked tendency to recur? Why is hyper- 
thyroidism much more prevalent in regions where simple goiter 
prevails? What, if any, relation does the thymus bear to this dis- 
ease? If we were only able to answer these questions it would 
illuminate many dark places and give us some understanding of 
this enigma. 

The enlargement of the thyuoid in infants, at pubertyq and during 
pregnancy is considered physiologic— presumably'^ a response to a 
greater need for its specific secretion. Strange to relate, the gland 
histologically in these cases bears a striking resemblance to the 
hy^ierplastic goiter of hyperthyroidism. Similar histologic changes 
are observed in dogs after lobectomy'', and are referred to as com- 
pensatory hy'^perplasia. Although histologically closely resembling 
the gland of hyperthyroidism, the physiologic goiter does not give 
nse to toxic signs or symptoms. Some observers, however, believe 
mirn f ^ i’^stability of the nervous sy'^stem at puberty is really a 
orm of hy^perthy’^roidism. Aschoff refers to some work done 

Read before the Chicago Society of Internal Medicine, May 28 , 1928 . 
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by Hellwig where he was able to demonstrate increased basal metab- 
olic rate in this group of cases. 

lodin will, as a rule, prevent these physiologic hyperplasias. It 
will also prevent hyperplasia in dogs, following lobectomy, provided 
the amount of thyroid removed (according to Marine) does not 
exceed about two-thirds of the total gland substance. In both man 
and dog, after iodin, the hyperplasia disappears and the gland 
reverts to the colloid type which both biologically and anatomically 
is the nearest approach to normal that a previously hyperplastic 
thyroid may attain. During the hyperplasia, the flat or cuboidal 
epithelial cells lining the alveoli, hypertrophy— becoming columnar 
or cylindrical and at the same time increase in number, a true hyper- 
plasia. The colloid is either greatly lessened or may entirely dis- 
appear from some alveoli. After iodin, there is a reversion to the 
normal cuboidal cell with reappearance of colloid. 

Physiologic hyperplasia is wide spread and is not confined to 
goiterous districts. In goiterous regions, however, the response is 
more marked. 

The amount of iodin required to prevent hyperplasia is exceed- 
ingly small. In Switzerland, the iodized salt which they find satis- 
factory contains 5 mg. of iodin per kilogram. They estimate 
that the average individual will consume about 3 kilograms of 
salt annually and he, therefore, receives about 15 mg. of the iodin. 
Iodized salt in this country contains 200 mg. of iodin per kilogram. 
This raises the amount consumed, in a year to 600 mg. or 40 times 
that of Switzerland. It is estimated that the annual requirement 
of the thyroid under normal condition does not exceed 50 mg. 
It appears, therefore, that iodized salt in this country contains far 
too much iodin. The Swiss physicians claim that the amount of 
iodin we add to salt will convert many simple goiters into the toxic 
type, and there is a growing belief that this actually occurs in the 
United States. 

Formerly, practically all the dogs used in the physiologic labora- 
tories at the University of Chicago had goiter. Nowq I am told by 
a member of this department that canine goiter has become rare, 
which he ascribes to the widespread use of iodized salt— the average 
dog living largely on table scraps. 

With advancing years, the th;yToid atrophies and may be reduced 
to one-half the normal size. , Both epithelium and colloid are greatly 
lessened. This atrophy of age, however, must be taken into con- 
sideration in the surgery of the thyroid. We will be better able to 
determine whether subtotal thyroidectomy is a safe procedure 
wdien patients so treated have been followed to the three score 
years and ten. 

Mobius’ monograph on exophthalmic goiter, published in 1SS6, 
was the first clear exposition of this disease. Little has been added 
to the clinical sjmdrome as presented by him. No one has improved 
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on his definition of this disease— “Basedow’s disease is an intoxica- 
tion of the body due to abnormal activity of the thyroid.” 

The pathologic histology of the thyroid in hyperthyroidism has 
attracted much attention and it is quite generally accepted that 
there is not a single picture. Since we have outgrown, thanks 
largely to basal metabolism, the old classical triad of goiter, exoph- 
thalmos and tachycardia, we know that many of these patients 
have no material enlargement of the thyroid. 

Two general types of gland may be recognized— the diffuse hyper- 
plasia and the nodular or so-called adenomatous type. It is at 
present generally conceded that the adenomas do not arise from 
fetal rests; and, unlike these, may function much as normal thjToid 
tissue, having periods of hyperplasia followed by a resting stage, 
Aschoff believes adenomas arise from apparently normal thyroid 
tissue, especially that centrally located in the lobule. It is at present 
debatable whether the adenoma is a real tumor or merely a paren- 
chymatous hyperplasia. 

Some simple adenomas respond to iodin in the same manner as 
the hyperplastic thyroids. We loiow that a so-called toxic adenoma 
will respond quite as well to iodin as the exophthalmic type. 
De Quervain agrees with Aschoff that the adenoma may be capable 
of hypo- and hyperfunctioning just like the normal gland. In 
some cases they believe the hyperplasia is confined solely to the 
adenomas. More frequently, however, the adenoma is unchanged; 
the surrounding thyroid tissue alone being involved. In 16 cases 
of toxic adenoma, W. G. MacCallum^ found only 1 in which the 
nodule showed the hyperplasia and infolding character of hyper- 
thyroidism. In only 1 instance was the hyperplasia limited to 


the adenoma. 

Recently W. F. Reinhoff and Dean Lewis^ have studied the 
thyroid in 189 cases of so-called toxic adenoma. In 9 of these, 
the nodule resembled a true benign parenchymatous neoplasm, 
but in no instance did it participate in the hyperplasia which was 
present in the surrounding thyroid tissue. In 34 per cent, the 
nodules were due to colloid cysts. All of this group was found in 


long-standing cases, and they believe this change is due to over- 
involution occurring during spontaneous remissions or following 
the use of iodin. These involuted nodules show hypertrophy and 
hyperplasia similar to that of the surrpunding thyroid tissue. In 
the remaining 63 cases (58 per cent), the nodules were due to cir- 
cumscribed hyperplasia of limited areas of the gland with interven- 
ing normal tissue. In these cases the hyperplasia was merely cir- 
cumscribed rather than diffuse. All of this group showed a rather 
moderate degree of intoxication. If their findings are confirmed, 
invnL?+o!i found m toxic goiters may be true adenomas, over- 

available Iwerplasia. With the 

ence, it would appear misleading to continue to use 
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the term "toxic adenoma.” It is more accurate to say "hj^erthy- 
roidism with nodular goiter” or still better "thyrotoxicosis with 
nodular goiter.” 

The histologic picture in the hyperplastic gland in hyperthyroid- 
ism resembles quite closely that of the physiologic hyperplasia of 
puberty— the chief difference is one of degree; the hyperplasia being 
much more marked in hyperthyroidism. The superficial vessels 
became dilated thus accounting for the bruit. The gland is firm 
and when cut presents a uniform red dry appearance— the latter 
being due to lessened colloid. Histologically, it differs from the 
normal in the great reduction in colloid. The acini appear small; 
some of them may be practically obliterated. The epithelial lining 
often buckles, leading to papillary projections into the acinus. The 
cells have been transformed from the normal flat tjqie into high 
cuboidal, columnar or even cylindrical forms— a true hypertrophy. 
In addition, there is marked hjqierplasia, due to formation of new 
epithelial cells. This hypertrophy and hyperplasia accounts at 
least in part for the constriction of the acini. In addition, islands 
of lymphoid cells may be seen. Similar lymphoid areas may be 
observed in the ordinary colloid goiter and cannot be considered a 
special characteristic of the gland in hyperthyroidism. 

If we were able to eliminate the cases of Basedow’s with histologic- 
ally normal glands, it would simplify the problem very much. It 
is true that in many cases there are islands of hyperplasia, with 
intervening normal gland tissue. However, those who have studied 
this question carefully admit that we may have- typical hyperthy- 
roidism without evidence of epithelial hyperplasia. Aschoff says 
that we may have hyperplasia without Basedow’s and Basedow’s 
without hyperplasia. This would suggest that hyperplasia is not 
essential to hyperthyroidism. We should bear in mind, however, 
that an exceedingly small amount of hjqjerplastic tissue may be 
responsible for marked intoxication. Not infrequently following a 
subtotal thyroidectomy, when the symptoms fail to abate the very 
small amount of thyroid tissue attached to the posterior capsule 
(too small to be detected by palpation) may cause the same degree 
of intoxication as the entire gland. Dr. Phemister recently showed 
a patient where, after subtotal thjToidectomy, the basal rate 
remained high— about -{-50. Several months later, a second opera- 
tion was performed in order to determine whether a portion of the 
thyroid may have been overlooked. Two small pieces of tissue, the 
size of a pea, were found in the region of the lower poles and the blood- 
vessel entering these nodules was ligated. The basal rate promptly 
dropped to normal and the patient returned to work for six weeks, 
when the basal rate rose to -{-70 with return of symptoms. If such 
a small amount of tissue may cause intoxication, it is possible that 
Basedow’s with reported normal thjToid, may contain small areas 
of hj’perplasia which have been overlooked. 
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There is extreme variation in the iodin content of the normal 
thyroid. Bauman, and Zeit,® who first determined the iodin content 
of the thyroid, found the average amount to be about 6.6 mg. In 
the normal thyroid, however, variations were found from 1.7 to 
27 mg. 

Oswald determined the iodin in 119 normal glands in Switzerland 
with a variation of from 0.48 to 13.6 mg. He found the normal gland 
in Sweden did not differ in its iodin content from that of Switzerland 
-—thus disproving the view held by some that the thyroid near the 
ocean contains more iodin. He examined 43 simple goiters in 
Switzerland; the iodin content varied from 11.7 to 26.9 mg. The 
colloid goiters had the largest amount; less in the parenchimatous 
type; and least in the adenomatous— while the total iodin was 
greater than in the normal the amount per gram of dried gland 
was less. 

As a rule, the gland in hyperthyroidism contains relatively much 
less iodin than the simple colloid goiter, although the total iodin 
content may be greater than the normal gland. Marine states that 
the iodin content varies directly with the amount of colloid and 
inversely with the degree of hyperplasia. In other words, colloid 
is essential for the storage of iodin. Marine reports Basedow’s 
thyroids with a higher percentage of iodin per gram of dried gland, 
than in colloid goiter. Oswald confirms this. We may conclude 
from this that deficient iodin in the gland is not an essential factor 
in hyperthyroidism. 

There is considerable difference of opinion in regard to the iodin 
content of adenomas in hyperthyroidism. Marine believes the 
iodin content of the adenoma is less than in the surrounding tissue. 
De Quervain, on the other hand, states that he has seen adenomas 
with three times the amount of iodin present in the surrounding 
tissue. 

The effect of administering iodin on the iodin content of the gland 
has been studied by Jansen and Robert.'* Without previous iodin, 
the average percentage of iodin expressed in milligrams in the fresh 
normal gland was 9.39; colloid goiter, 4.87; mild hyperthyroidism, 
6.64; severe hyperthywoidisra, 6.81— showing a relative iodin 
deficiency in hyperthyroidism as compared to the normal, but a 
slight increase in the total iodin content of the gland. 

The normal gland after iodin shows a relatively great increase in 

iodin. The simple goiter took up iodin much less readily than the 

normal gland, although there was both a relative and absolute 

increase. The gland in hyperthyroidism behaved in much the same 

manner as in simple goiter — a moderate relative and absolute 

mcreap; the milder the degree of intoxication, the less the increase 
m lodm. 
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current disease bad enlarged thymus. Marine considers the enlarged 
thymus as secondary to the hyperthyroidism; part of a systemic 
reaction. 

Garre reports a cure after thymectomy; and in Roentgen ray 
therapy of Basedow’s the thymus region is treated and may be one 
factor in the beneficial results. 

The pathologic physiology of hyperthyroidism is still highly 
speculative. No attempt be made to present all the various 
hj^otheses. Krebl believes that individual predisposition is a very 
important factor— the nature of this he does not attempt to explain. 
In support of this view, he mentions the inability to produce hyper- 
'thyroidism in every individual with simple goiter with either iodin 
or powdered thyroid. 

Aschoff has a similar theory except that he considers this indi- 
vidual susceptibility as due to a hypersensitiveness of the nervous 
system. This, he believes, rather than an increase or abnormal 
secretion is responsible for the symptoms. He calls attention to the 
ease with which hyperthyroidism can be excited with dried thyroid, 
in an individual who has been cured by partial tlyToidectomy. 
He believes there is more than one active principle and that a dis- 
turbance of balance in the relative amount of these may play a 
role. 


Oswald advances the theory that the primary disturbance lies 
in the epithelial cells of the thyroid. No explanation is given for 
this cellular disturbance. The function of the epithelium is to 
remove the iodin from the blood and convert it into iodoglobulin 
so that it may be stored in the colloid; somewhat similar to the 
glycogenic function of the liver. Only iodin in this form is biologic- 
ally active. He believes the epithelial cell has lost its power to 
convert iodin into a form where it can be stored; the iodin, conse- 
quently, is rapidly excreted from the body. This might account 
for the high iodin content of the blood in hyperthyroidism. The 
lack of storage ability leads to iodin deficiency. The reserve iodo- 
globulin disappears and with it the colloid. The compensatory 
hyperplasia is a response to inadequate thyroid secretion. This 


theory makes a strong appeal. 

De Quervain leans toward multiple rather than a single active 
substance. Whether iodin is an important ingredient in all of them, 
he believes is an open question. He refers to Kendall’s experiment 
where he obtained different physiological results with a substance 
soluble in acid from that obtained with a substance soluble in 
alkalies. ^ He calls attention to the disassociation of the symptoms 
m cretmism, which he considers speaks for more than a single action 
^1* Here the gland is not always atrophied and at times 
secret^" Sue ® suggests we are dealing with an active 
changes^ symptoms of cretinism are skeletal 

iges. tttelleetual detects and deaf-mutism. He states that in 
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cretins who are dwarfed, the thjroid is atrophied, while in those 
without skeletal defects the thyroid is at least normal in size and 
there is usually an obvious goiter. The genitalia and growth of 
hair are defective in the dwarfed cretin and not in the one of normal 
stature. Any explanation of the pathologic physiology must take 
into consideration the very small amount of thyroid tissue required 
for intense intoxication. This, apparently, discounts the view that 
we are dealing with a piu’e hypersecretion. 

There is considerable confusion and inaccuracy in the current use 
of the term hypothyroidism. A patient with clinical myxedema 
or cretinism may be said to have hypothyroidism. Everj'’ patient, 
however, with a subnormal basal rate does not suffer from hypo- 
thyroidism. Perhaps in the future a clinical sjmdrome may be dis- 
covered which will enable us to detect a milder degree of thyroid 
deficiency than our present clinical myxedema. At present, how'ever, 
clinical myxedema should be accepted as the criterion of hypo- 
thyroidism. Basal metabolism alone does not enable us to make 
such a diagnosis. We have at present under observation a lassie of 
13 summers, with a goiter and a basal rate of —24. She is a normal 
ilert individual. Another patient who about one and a half 3 ’'ears 
igo had a subtotal thyroidectomy, now has a definite myxedema 
rvith a basal rate of —12. 

The diagnosis of hyperthyroidism is not by any means alwaj^s an 
sasy task. The very slight enlargement of the gland in many 
nstances and the great frequency of simple goiter, complicates the 
liagnosis. Most puzzling is that small but definite group where the 
>igns and symptoms antedate an increase in the basal rate. There 
s another tjqie, observed in individuals later in life and especially 
n long standing hj^perthj'Toidism, where tachycardia or fibrillation 
s present but with a basal rate only slightly above the normal 
irnit. These patients respond to iodin and the cardiac s 3 ''mptoms 
lisappear permanently after subtotal th 3 a’oidectomy. This group 
:an be easily overlooked and diagnosed as chronic heart disease. 

Patients with goiter and hypertension may show" an increased 
)asal rate in the absence of h 3 '-perthyroidism. Here the temporary 
ise of iodin may be of great assistance in determining the cause of 
lie increased basal rate. 

Occasionally w"e see a patient wfiiere after careful study w"e are in 
loubt as to whether we are dealing wnth a functional nervous dis- 
mbance or h 3 "perth 3 "roidism. I believe it is umvise to settle this 
luestion by subtotal th 3 "roidectomy. Such a patient can well be 
mpt under observation for a few wrecks ivith frequent determinations 
)f the basal rate, until such a time as w'e are satisfied with the diag- 
losis. 

A considerable number of iodin hyperth3Toidisms, either the direct 
■esult of iodin prescribed by the ph 3 "sician or from the use of iodized 
lalt, have been observed during the past two years. Many of these 
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will return to normal after merely withdrawing the iodin. One such 
patient with a basal rate of +54 per cent, within six months had a 
subnormal rate with disappearance of symptoms. If one is certain 
of the cause, I believe that these patients— unless suffering from 
intense intoxication— can be wisely kept under observation for at 
least two months before advising radical treatment. 

The purely medical treatment with the purpose of effecting a cure 
can be quicldy dismissed. It is safe to say that drug therapy does 
not cure, although patients so treated may temporarily regain their 
health due probably to the tendency of this disease to spontaneous 
remissions. There is at present a widespread practice of looking on 
iodin as a curative agent. It cannot be too strongly emphasized 
that its chief field of usefulness is limited to preparing a patient for 
operative measures. Digitalis, I believe, is not indicated except 
in auricular fibrillation and here it fails to act in as satisfactory a 
way as in fibrillation of other origin. The best cardiac treatment is 
rest in bed. 

The futility of physical and mental rest in the hope of effecting a 
cure has recently been demonstrated by Kessel and Hjnnan.® 

We must conclude that there are only turn forms of treatment 
that offer great hope of benefit or cure— surgery and Roentgen ray. 
I cannot at all agree with those who believe or at least state that 
Roentgen ray is valueless. After an experience extending over ten 
years, I am convinced that Roentgen ray is a valuable form of 
therapy and is free from certain imdesirable complications as laryn- 
geal paralysis, tetany and myxedema. Since the use of iodin as a 
pre-operative treatment, and lessened operative mortality, one of 
the arguments in favor of Roentgen ray has been removed. 

What the internist awaits is the presentation by someone of satis- 
factory evidence of the percentage of cures by these two methods. 
By evidence, is meant the following of a series of cases treated by 
either of these methods for a period of five years. This follow-up 
cannot be done by a questionnaire which, at best, is a crude and 
unscientific method of obtaining therapeutic information. This is 
especially true of goiter, as shown by the character of the reports in 
the very limited series in the literature. 

To obtain actual information, the previous patient must be 
examined by a competent physician both from the standpoint of 
clinical manifestations and basal metabolism. Such a method of 
follow-up requires much time and perhaps considerable expenditure 
of money. ^^Tien we consider the very large sums spent on research 
—often with very meager returns— a problem of this character 
which must yield valuable information, and is true research, merits 
financial support. This matter has been emphasized because in my 
experience the results from surgery have not been as brilliant as we 
would expect from reading the literature. 

ery recently a report has been made and to the best of my knowl- 
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edge, the only one in the literature, which fulfills these requirements, 
except that the period of observation is too brief to arrive at final 
conclusions. This is from the Lahey Clinic in Boston (Smith, Clute, 
Steider^®). One hundred consecutive patients, operated upon at 
least one year previously were examined every three to four months 
by a competent clinician and at the same time the basal rate was 
determined. One patient died three months after operation; 92 
were reported as having complete relief from their hyperthyroidism; 
the remaining 7 were definitely improved—were capable of doing 
a large part of their daily tasks, but still presented evidence of 
intoxication. The average basal rate of this group was +26.4 per 
cent; the highest +40 per cent; the lowest +7 per cent. Of the 
group free from symptoms of hyperthyroidism, 19 had a basal rate 
of -10 or more; 15 of these showed definite evidence of clinical 
myxedema and wmre taking thyroid extract or thyroxin. Even -with 
the greatest care in regulating the dosage, they were unable to bring 
these patients to a normal functioning ability. They all show evi- 
dence of lack of endurance — fatiguing very easily. With further 
moderate increase in thyroid extract, they would develop symptoms 
of hyperthyroidism. It is true they were in much better condition 
to earn a livelihood than before the operation. It will be interesting 
to see if this entire group is followed, we may say for five years, 
whether more of these patients will develop myxedema. The lesson 
drawn from this report is that a treatment that effects a very high 
percentage of cures brings in its train a relatively high percentage of 
myxedema. This careful report is impressive as it indicates that 
much is still to be desired in the surgical treatment of hjqierthy- 
roidism. 

If by treatment with Roentgen ray an equal per cent of recoveries 
can be shown, with lessened frequency of myxedema, then Roentgen 
ray would be the preferred method of treatment. For the purpose 
of comparison, we await with interest a report where equal care has 
been given to the follow-up Roentgen ray therapy. 

During the many years in which a less radical removal was prac- 
ticed, the permanent cures were probably in the neighborhood of 
70 per cent. These results are comparable with what is accomplished 
with Roentgen ray. Postoperative mjrxedema was rare, at least in 
this country, and I have never seen a myxedema following Roentgen 
ray therapy, although they do occur. With the more radical pro- 
cedures, the number of cures has reached approximately 90 per 
cent, although with the more prolonged follow-up this may prove 
to be too high, but there follows in the wake about 15 per cent of 
m>ocedema. It is not probable that Roentgen ray can duplicate 
this percentage of cures and if they did they would probably, just 
as in surgery, have a high percentage of mjTcedema. Fortunately 
or unfortunately, there is a limit to the amount of ray that can be 
used without injury to the skin and it is probable that the maximum 
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curative effect of Roentgen ray has been attained. Much as we may 
feel disappointed that higher percentage of cures goes hand in hand 
with an increase in mjocedema, there is little question that this 
aftermath is less disabling than the original disease. 

There is a rather large group of patients on whom I believe we are 
scarcely warranted in using Roentgen ray therapy. I refer espe- 
cially to the severe types. As the beneficial results of Roentgen ray 
therapy rarely appear under eight iveeks, it is a question whether 
such delay is warranted. A period of twelve weeks should elapse 
before we are at all certain Roentgen ray is not going to give results. 
In addition to the danger of increasing cardiac injury by this delay, 
there is also the financial loss from inability to work. It is, I believe, 
unwise in case no improvement appears after three months of 
treatment to discontinue the use of Roentgen ray. 

In the milder tjqies, where the patient is able to carry on at his 
work and where the probability of systemic damage from delay is 
light, Roentgen ray may be used. This, I believe, is a legitimate 
field for Roentgen ray therapy, as we are reluctant to submit such 
a patient to subtotal thyroidectomy with the danger of mjctedema. 
We must also remember that this is the group with low surgical 
mortality. In any case, it is essential that even in the milder forms, 
prompt treatment by either surgery or Roentgen ray is vital, rather 
than trusting to chance for a spontaneous recovery. 

The preparation of the patient for operation is a cooperative 
procedure followed by both physician and surgeon, who work 
together to determine the time when maximum improvement has 
developed. Plummer’s discovery that iodin lessens toxicity and 
lowers operative mortality makes it desirable that the pre-operative 
iodin treatment is properly carried out. The much more palatable 
sodium iodid is just as efficient as Lugol’s solution, which is con- 
verted into iodid after absorption. One cc. of Lugol’s is equivalent 
to 150 mg. of sodium iodid. In case of persistent vomiting, the 
sodium iodid can be readily administered intravenously. It cannot 
be too strongly emphasized that the iodin is given only for the 
purpose of preparing the patient for surgery. If continued over a 
prolonged period, return of toxicity may occur and may fail to 
yield to further iodin therapy. It is also important that when iodin 
has been given it should not be discontinued until surgical measures 
have been carried out, as a violent relapse may result. 

The question arises of continuing iodin after operation. The 
tendency at present is to continue its use for five or six weelcs. Even 
in subtotal thyroidectomy, the small remaining tissue may become 
hjjpei’plastic, with return of symptoms. Else^^ has recently advised 
that the long continued postoperative use of iodin will prevent 
recurrence. Clute and Lahey^^ report that the continued use of iodin 
o(^ not prevent recurrence. This is in accord with our experience, 
las een shown that if more than about two-thirds of the total 
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thyroid is removed in dogs, iodin will not prevent hyperplasia of 
the remaining portions. Apparently, this is also true in hyperthy- 
roidism. Lahey, however, believes that very small doses of iodin are 
beneficial after the appearance of a recurrence. 

Iodin is equally efficient in the hjqierplastic and nodular type of 
goiter. This may be taken as evidence that the adenoma is not 
playing an active role in the intoxication. 

The method of action of iodin is unknown. If the total capacity" of 
the thyroid for iodin is less than 50 mg., the question arises as to 
why we should give such large doses. I believe it has not yet been 
actually determined that the massive doses, 1 cc. three times a day 
are essential or desirable. Certainly a large part of the iodin admin- 
istered is never converted into the biologically active iodoglobulin, 
but is promptly eliminated from the body. 

Much better remissions may be obtained if tire patient is at rest 
during the iodin therapy. The length of time required to secure a 
satisfactory remission varies usually from eight to twelve days. 
Occasionally, a remission may be delayed and appear as late as 
three weeks. If the basal metabolism drops and then remains 
stationary for a few days, operation may be advisable even if the 
rate is still high. On the other hand, when little or no improvement 
is noted it may be advisable to continue the iodin for three weeks. 
Longer delay in hope of benefit is usually disappointing. About 
5 to 10 per cent of patients fail to show an iodin remission. 

The development of myxedema following any form of treatment is 
passed over rather lightly by some physicians. If recognized, it 
can usually be controlled if not entirelj’’ relie^"ed. Lahey’s experi- 
ence, however, indicates that it is not a complication that can be 
lightly ignored. If the patient with this after effect falls into the 
hands of a physician who recognized the character of the trouble, 
well and good. Not all patients so afflicted will be so fortunate 
and failing to recognize the nature of their trouble may result in 
chronic invalidism. 

There is little doubt that subtotal thyroidectomy is more success- 
ful in relieving hyperthyroidism than lobectom}’. There may be, 
however, considerable difference of opinion as to whether every 
case should be submitted to this extreme procedure, with the pos- 
sibility of acquiring myxedema. The less radical procedure followed 
for a quarter of a century is reported as curing 70 per cent of the 
patients, with ver;\^ little of the danger of injwedema. Those not 
benefited could submit to a second operation, thus reducing the 
possibility of mjrxedema to this smaller group. Present experience 
suggests that there is a small group that can only be relie\'cd of 
their intoxication by complete thyroidectomy. Here nnwedema is 
unavoidable. 

I believe it is unwise to be complacently satisfied with the j)resent 
methods of treatment. Preventive measures should be further 
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investigated. Perhaps the physiologist and biochemist may soon 
solve the enigma of hyperthyroidism so that we may attack the 
cause rather than remove an organ which is possibly merely respond- 
ing to some distant evil influence. 

Conclusions. ^ Our loiowledge of the pathologic physiology of 
thjTotoxicosis is extremely limited. 

In the present state of our knowledge, the term “thyrotoxicosis” 
is preferable to “hjTierthyroidism.”^ “Thyrotoxicosis with nodular 
goiter,” is more accurate than “toxic adenoma.” 

We are greatly in need of accurate information about the end 
results of subtotal thja-oideetomy. Such information cannot be 
obtained by a questionnaire. The patient must be carefully ques- 
tioned and examined by a competent physician. As far as the 
writer has been able to determine, such a follow-up five years after 
operation has never been reported. 

The present method of treatment may be the best that can be 
developed. It cannot, however, be considered highly satisfactory. 
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A SIMPLIFIED METHOD OF GASTRIC ANALYSIS. 
By Garnett Cheney, M.D., 

SA>? ritvNcisco. 


In medical practice the value of the analysis of the stomach 
contents has been much disputed. This is largely due to the fact 
that no simple and accurate test has been developed, and that the 
results obtained by the methods in general use have often not 
seemed of suffacient importance to warrant the time and labor 
necessary m carrying them out. 

May of the leading clinics of Europe have abandoned these 
methods and are using test-meal solutions to which an indicator has 
been added, therebv making possible accurate acid, volume and 
motility determinations. This ,v„rk has largely been of an invSb 
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gative nature, and lias recent^ been taken up by Bloomfield^ in this 
countrjL Its application as a simple routine procedure in private 
and clinic practice would stimulate interest in gastric analysis and 
add materially to its dependability. 

The test meals usually employed are of cereal foods, such as 
gruels, barley water and the well-lmown Ewald meal. The methods 
fall into 2 groups. In the first and most widely used, a single 
extraction of gastric contents is made at an interval after the 
introduction of the meal. In the second group extractions are made 
at intervals over a period varying from one and a half houi's up to 
three hours. After the tube has been passed and the fasting con- 
tents removed, the test meal is given, which necessitates the removal 
of the tube in most cases as the patient may have difficulty in 
swallowing wlfile it is in place. The tube is again passed and sub- 
sequent specimens collected. The technical disadvantages are 
that the tube often has to be passed twice, it frequentlj^ becomes 
clogged up with food particles, considerable saliva is swallowed, and 
an uncontrollable psychic stimulus is added to the direct stimulus 
to the gastric mucosa. 

When we give an Ewald test meal, we not only introduce bread- 
stuff into the stomach but between 400 and 500 cc. of water. Every 
sample of gastric contents extracted following the meal, so long as 
any of it remains in the stomach, will contain a mixture of gastric 
juice and of the meal in unknown proportions. Also it has been 
shown that the amount of toast given will neutralize surprisingly 
large amounts of hydrocliloric acid. Consequently the acid value 
determined for any given sample of 10 cc. will be lowered by the 
unknown amount of wmter present and by the buffer action of the 
cereal. The extent of the reduction of the acid values will depend 
upon two factors. After the meal enters the stomach, it has tlie 
power of neutralizing the acidity up to a certain point but after this 
free acid will remain in the stomach contents. The time requhed 


for neutralization is quite unlcnown, and if part of the meal passes 
out of the stomach quickly, probably less neutralization takes place. 
A more important factor, however, is the rapidity with which the 
stomach empties. As the meal passes out, and the stomach mucosa 
continues to secrete, there is an ever shifting change in the relative 
proportions of meal and juice until the stimulus has left the stomach, 
and there is no accurate way of estimating the rate of emptying and 
the consequent diminishmg dilution of the juice. 

A modification of the methods of Lanz^ and Blooi^eld* is promng 
practical as a simple routine procedure in the investigation of 
patients complaining of gastrointestinal disorders. TJie meal con- 
sists of 50 cc. of 7 per cent alcohol contammg 1 cc. of a 0.1 per cent 
solution of phenolphthalein m 95 per cent alcohol, t is ]ircparc( 
by adding 1 cc. of the indicator to exactly 49 cc. of the alcohol jnst 
before administering the meal, although the solution will keep 
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several weeks after it is made up. Tliis is a 2 to 1000 solution of the 
indicator, and consequently dilutions of 50 per cent and greater can 
be read with the Dunning colorimeter which is already in general 
use for kidney function tests. This colorimeter is standardized for 
a 1 to 1000 solution, so that a reading must be divided by 2 in 
determining the percentage of phenolphthalein in a specimen for 
gastric anal3^sis removed after introducing an alcohol-phthalein 
test meal. Specimens containing over 50 per cent of the meal are 
rarely encoimtered, and can be diluted down in order to read them. 
Doubling the concentration of the indicator makes the standard 
colorimetric readings but 2| per cent apart instead of 5 per cent, and 
as a color shade may readily be seen to be between two standards, 
the error in the readings is only slightly over 1 per cent. 

The technique of administering the meal is similar to that already 
in general use, except for the time at which the extractions are made. 
The patient should fast twelve hours, and be as quiet as possible 
during the test. A Jutte tube is passed and all the fasting contents 
is removed. This type of tube has proven far less disturbing to 
the patient than the Rehfuss tube with its larger perforated olive 
tip, and consequently minimizes psychic disturbances. The meal, 
warmed to body temperature, is introduced through the tube and 
two subsequent specimens are removed. For the first, 10 to 15 cc. 
are withdrawn twenty minutes after the meal, and the second is 
withdrawn forty minutes after the meal. All of the last specimen is 
removed and the total amount recorded. The specimens are tested 
for free hydrochloric acid immediately after their removal, and if 
achlorhydria is present the tube is not yet withdrawn. A solution 
of histamin representing 0.1 mg. per 10 kilos of body weight is 
injected subcutaneously. Gastric contents are removed thereafter 
until free hydrochloric acid appears or until three samples have been 
tested and found negative for free acid. A 1 to 1000 solution of 
histamin made up and sterilized by the autoclave for hypodermic 
use will keep at least a month. 

The fasting contents and both the specimens removed after giving 
the meal are analyzed as in other methods of gastric analysis with 
the addition of the determination of the percentage of phenolphtha- 
lein present in Specimens I and II. They must be alkalinized with 
the minimum amount of 10 per cent sodium hydroxid in order to 
bring out the color, as an excess will cause them to fade out rapidly. 
These figiues will represent the percentage of dilution of the gastric 
juice and also the exact proportion of gastric juice present in the 
second specimen. The true values may be obtained by means of a 
simple equation. The percentage of gastric juice present in a given 
specimen will be the difference between the percentage of phenol- 
phthalein present and 100. One hundred over the percentage of 
gastric secretion present, times the titrated acid value will give the 
correct acid value for the pine juice. This may be readily deter- 
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mined from a graph. In this way, the percentage of dilution of the 
gastric secretion is easily calculated, which is not possible with any 
of the methods in general use. The gross characteristics of all the 
samples of juice are noted, the sediment from the fasting contents is 
examined microscopically, and the tests are carried out for occult 
blood, lactic acid and pepsin content as in the other types of analysis. 

The alcohol-phthalein gastric test meal possesses many advantages, 
both in the technique of its administration and in making possible 
more accurate acid titrations and volume estimations. It is only 
necessary to pass the stomach tube once, as the alcohol is introduced 
through it into the stomach. This may be accomplished without 
the patient’s knowledge thereby avoiding salivation and psychic 
gastric secretion. Samples of the stomach contents are readily 
removed, as there are no food particles to clog up the tube, and it is 
rarely necessary to filter them before analysis, as they are usually 
clear and colorless. The alcohol-phthalein solution has no buffer 
action on gastric acid, so there is no neutralization of acidity by the 
meal as with the cereal test breakfasts. It is a reliable and rapidly 
effective stimulus to gastric secretion.® The presence of the indica- 
tor, phenolphthalein, makes possible the determination of the 
number of cubic centimeters of pure juice present and of the acidity 
of the pure juice, and also the rate at which the stomach empties. 
This makes feasible the desirable brevity of the test as it is not 
necessary to wait two or more hours for the maximum acid value 
(the value of the pure or almost pure juice) to make its appearance, 
and there is an accurate forty minute volume reading which may 
be of considerable importance. 

The use of histamin in cases showing no free acid in response to 
ordinary stimuli adds time and labor to the test, but, when carried 
out as outlined, saves doing a subsequent analysis following the 
injection of histamin. Two types of achlorhydria are now well 
recognized. The first is not a true one. There is no acid response 
to the presence of the usual test meals, but the mucosa is still able to 
produce acid if a powerful stimulant such as histamin is injected 
h;^q)odermically. The second type is a true or complete achlorhydria 
and in these cases the mucosa has completely lost the capacity to 
secrete acid. This differentiation is of both therapeutic and diag- 
nostic value. . 

There are certain unavoidable somces of error with this method 
as there are with the others. It is impossible to estimate the 
amount of alkaline mucus secreted by the gastric mucosa, but an 
excess may be identified upon inspection. The mucus that is 
swallowed is usually aerated. Taking precautions against swallow- 
ing the alkaline salivary secretions cannot be too strongly empha- 
sized, ^as they may alter the acidity materially and interfere with the 
titrations. Gross blood will also reduce acidity, and no value can be 
attached to the free acid determinations in cases of actively bleeding 
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peptic ulcers or neoplasms. However, the chief source of difficulty 
is the regurgitation of the alkaline bile-containing duodenal contents 
in the stomach, which may actually produce a pseudoachlorhydria. 
The likelihood of such a regurgitation is greatly reduced if the 
patient is quiet and free from psychic disturbances. Anxiety or 
retching on the part of the patient during an extraction will often 
produce a gush of bile into the previously clear gastric contents. It 
has been suggested that uncontrollable regurgitation through the 
pylorus often occurs quite freely minimizing the value of gastric 
analysis.^ It does occur, but usually carries bile with it to a lesser 
or greater degree, which is easily recognized and must be taken into 
account in judging results. Excess of bile has only been noted in 10 
per cent of the cases, and then only in certain types of cases as a rule, 
notably neurotic individuals and those suffering from gall-bladder 
disease. As acid readings vary very little in repeated tests on the 
same subject, and as the clear specimens in a series of ten-minute 
extractions show no sudden drops in acid figures which regurgitation 
might well cause, it is difficult to believe that any material amount 
of regurgitation takes place clinically unless the tell-tale color of bile 
appears. If bile or blood is present in a sample, it is impossible to 
obtain an accurate phenolphthalein reading, but this has only 
occurred in both samples in 4 per cent in 150 cases. If bile does 
interfere with the analysis, the stomach may be washed out with 
water and the meal repeated with the probability that a second 
attempt will be successful, or else the test must be repeated on 
another day. Because bile appears at one trial, does not neces- 
sarily mean that it will appear at another. These disadvantages 
actually interfere with the results in only a very small number of 
cases. 

There is a small group of cases in which the series of acid readings 
seem quite incompatible. The technique and results should be 
carefully scrutinized before the method of analysis is judged unre- 
liable, because the normal and pathological physiology of the 
stomach vary surprisingly. There are cases which may show 
normal or even high acid figures in the fasting contents, and no free 
acid after the meal. Such a finding may be due to excess bile or 
mucus, but in rare instances is undoubtedly due to an open pylorus 
through which practically all the meal passes quicldy, producing 
little or no stimulus to acid secretion. Occasionally there is a 
marked difference in the titratable acidity of the two specimens, 
which, if alkalinizing factors are eliminated, may represent a quick 
response to the stimulus with early emptying of the stomach, or a 
slow response and considerable gastric mucus. 

Probably no test of gastric function which gives the maximum 
degree of information will ever prove sufficiently simple and brief to 
be applicable to routine clinical use. However, this forty-minute 
test has proven entirely adequate except in a very occasional case. 
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and deserves a thorough trial as a readily applied adjunct to ordinary 
diagnostic procedui-es. 

Summary. 1. The methods of gastric analysis in general use give 
very unreliable acid and volume determinations and offer many 
technical difficulties, 

2. The use of alcohol as a meal provides an adequate stimulus to 
gastric secretion and eliminates many technical difficulties. 

3. The Jutte tube is more readily passed and causes less psychic 
disturbance than the Rehfuss tube. 

4. The addition to the meal of an indicator such as phenol- 
phthalein in Imown concentration makes possible the determination 
of the acidity of the pm'e juice and of the exact emptying time. 

5. The Dunning colorimeter, which is in general use for renal 
function tests, can also be used for the alcohol-phthalein test meal. 

6. The exaet volume of juice present forty minutes after adminis- 
tering the meal can be caleulated. 

7. The use of histamin in cases of suspected achlorhydria is 
incorporated into the test. 

8. The alcohol-phthalein test meal takes only forty minutes to 
produce the essential information in nearly every case. 

9. The test is sufficiently simple and accurate so that gastric 
analysis should be more generally and effectually carried out. 
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CLINICALLY PRIMARY TUBERCULOUS PERICARDITIS. 
By J. a. Clarke, Jr., M.D., 

PHILAPELPHIA. 

(From the Wards and Laboratories of Pinladelphia General Hospital.) 


Tuberculous pericarditis has engaged the interest of clinicians 
and pathologists for various reasons— among others in a discussion 
over the possibility of its primary or secondary character. 

That tuberculosis can occur in the pericardium and nowhere else 
in the body, seems to be established. Hedblom^ collected 1.3 cases 
and Bawls’® has since added another. Biesmaiff calls attention 
to the "clinically primary" t^-pe by wliich he means that active 
tuberculous lesions elsewhere in the body cannot be demonstrated 
at the onset of swnptoms. ^ Careful search in the literature has 
rc\ caled only 1 1 such cases, in which the diagnosis cannot be ques- 
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tioned and in which the clinical history is given in enough detail 
to draw comparisons. In addition to these, 2 others are being 
added, both being on the same service at the Philadelphia General 
Hospital at the same time. 

Case Reports. — Case I. 0. M., a male negro, aged twenty years, was 
admitted to Dr. Schnabel’s service September 20, 1926, with a temperature 
of 102° F., pulse rate of 80 and respirations of 25 per minute, complaining of 
shortness of breath and pain in the epigastrium. 

His parents were both dead of unknown causes. He had had one'Neis- 
serian infection, but no other illnesses that he could remember. 

The history of liis present illness is indefinite. He had quit work as a 
laborer in an iron yard three months before admission, because of weakness. 
There had been intermittent and mild pain in the epigastrium and at the 
time of the pain he would be short of breath. There had been some cough 
with a little expectoration and an occasional night sweat. 

Physical examination showed an apathetic negro, breathing rapidly 
with marked working of the alse nasse. The chest gave a flat percus- 
sion note posteriorly from the fifth rib downward on both sides. Cardiac 
dullness was increased and was continuous with the pleural dullness. 
The heart sounds were muffled and no murmur or friction rub was heard. 
The pulse diminished in force during inspiration (pulsus parodoxus). The 
liver was enlarged and tender and there was some ascites. 

Two days after admission, 540 cc. of clear fluid were removed from the 
left, and 1000 cc. from the right pleural cavity. In the next two days, 175 cc. 
and 1000 cc. of bloody fluid were removed from the pericardium. Fol- 
lowing this, the pxilsus paradoxus disappeared and a pericardial friction 
rub was heard for the first time. 

There were 4,400,000 erythrocytes and 6700 leukocytes per c.mm. The 
urine showed a small amount of albumin and an occasional cast. Cultures 
of the blood, pleural and pericardial fluids were sterile. By staining 
methods, no tubercle bacilli were found in the sputum, nor in the sediment 
of the fluids removed from the pleura or pericardium. The Wassermann 
reaction was negative. 

The Roentgen rays showed a much enlarged cardiac shadow and fluid in 
both pleural cavities. Neither in the pictures taken on admission nor in 
those taken subsequently was there any evidence of pulmonary tubercu- 
losis. 

Fever was present during his entire stay in the hospital. The liighest 
recorded temperature was 103 ° F., and for the first six weeks of his stay it 
varied between this and 101 ° F. The first normal temperature was recorded 
six weeks after admission. During the next three months, there was a mild 
fever each day, the temperature rising to 100° or 101° F. The fluid in 
the pericardium increased in quantity and Was only partially removed by 
thoracentesis. There were many times when this procedure failed, probably 
because the needle became plugged with fibrin shreds which were always 
present in the fluid. Dyspnea and edema, due to cardiac failure, varied 
with the success of the tappings. At one time, the face, left breast and 
arms were very edematous. 

During Februarj'^ and March, there was gradual improvement until he 
was able to be up and around the ward all day without discomfort, despite 
the fact that the cardiac dullness was stiU much greater than normal, 
and the teniperature was between 99° and 100° F. He was discharged 
March 25, disappeared immediately and has not been heard from since. 

_ Fluid removed from the pericardial sac on November 14 was injected 
into a guinea-pig. A necropsy on this pig on December 30 showed typical 
tuberculosis. 
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Case II. — C. A., a male negro aged twent 3 ’'-two j’^ears, was admitted 
November 12, 1926, Avith a temperature of 102° F., pulse rate of 130 and 
respiration of 35 per minute, complaining of pain in the right chest. 

His mother died of ah unlmown cause when he Avas eight years of age, 
and he Icnew notliing of liis father. He had had smallpox in cliildhood and 
no sicknesses since, until his present trouble. Tliis started A\ath a “cold” 
and cough six weelcs before admission. He staj’^ed away from work as a 
laborer for four weeks, worked onlj’’ one week when he caught another 
“cold” and then came to the hospital. The pain in the chest was not 
severe. He had had a cough and spat a little blood at one time. Two daj'^s 
before admission his feet had been swollen. 

. Phj’-sical examination showed a well-nourished j^ung negro, Ij^ing flat in 
bed. He was cooperative and in no discomfort. There was eAudence of 
some fluid in the right chest. Otherwise the lungs were normal. The car- 
diac dullness extended from the right nipple to the left anterior axillary 
line. The heart sounds were distinct, and neither murmur nor friction rub 
was audible. The liver could be percussed one finger’s breadth below the 
costal margin. There was no ascites. There were two crusts on the left 
elbow, apparently the result of a shght abrasion. 

After 700 cc. of bloodj'' fluid were remoAmd from the pericardium, a typical 
to-and-fro friction rub was audible over the bodj”^ of the heart. The blood 
count was 3,980,000 erjrtlrrocsdes and 6000 leukocjdes to the c.mm. The 
urine had a specific gravity of 1.008 and neither sugar nor albumin were 
present. The Wassermaim reaction was negative. There were no tubercle 
bacilli in the stained smear from either the sputum or the sediment of the 
pericardial fluid. A guinea-pig inoculated with this fluid showed tubercu- 
losis when necropsied five weeks later. 

On admission, the Roentgen ray picture showed a tremendously enlarged 
cardiac shadow, the left border being shown in the axilla. This and three 
subsequent pictures showed no evidence of pulmonary tuberculosis. 

The same difiiculties in Avithdrawing fluid were encountered in this man 
as in the other patient. The fluid, however, did not cause as much embar- 
rassment to the circulation. There was decided improvement and for 
awhile he was able to be up and around the ward in a wheel chair. On 
December 29, six weeks after admission, a Roentgen ray pictme showed a 
mottled shadow in the left upper lobe. Each subsequent picture showed 
more involvement of the lung tissue until, in the last picture taken Februarj’’ 
6, it Ayas impossible to see the outline of the heart. He became weak and 
lost weight rapidly during January and died Februarj'- 13. 

Fever was present until two weeks before death. It Avas of a type similar 
to that seen in Case I. However, the temperature was lower during the 
first six weeks although there was one reading of 105°. Soon after the 
first signs of pulmonary tuberculosis were found in the Roentgen ray picture, 
there was a period of greater feA'-er, followed by gradual defervescence. 
During the last two weeks of life, the temperature was normal, probably 
due to weakness. 

Necropsy. Mihary tuberculosis of the lungs, spleen, liA'-er, adi'enals, 
Ijunph glands and kidneys. This was farthest adA'^anced in the spleen and 
lymph glands, where the normal tissue was almost entirelj’’ replaced by 
caseation. 

The tubercles varied in size in the different organs. In the lungs_ they 
Avere the size of a dime, in the liver the size of a pinhead, while in the kidney 
they were microscopic. The pericardivun contained 1000 cc. of bloodj’^ 
fluid. Both layers of the pericardium were thickened and coA^ered with an 
exudate 2 to 3 mm. thick. There were no adhesions. The heart muscle 
was only slight^ hypertrophied and the valves were normal. There were 
„„ ^ flmd in the right pleural cavity and 900 cc. in the abdominal 
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Comment. These 2 cases and 11 from the literature are grouped 
together in the accompanying table. From this it will be seen that 
the outstanding features of this disease are cardiac failure with 
fever and great increase of the cardiac outline, with few or no symp- 
toms referable to the chest. The onset is very insidious, the enlarged 
heart area being easily demonstrable when the person appears for 
treatment. The duration of the disease is long, the shortest case 
lasting three and the longest twenty-two months after apparent 
onset. It is not necessarily fatal. Of these 13 patients, 9 died, 1 
made a complete recovery and 3 were discharged much improved, 
but with the heart still abnormal. (One of these subsequently died 
of a ‘helapse.”) Of those that died, 2 showed decided improvement 
in the heart condition but later developed miliary tuberculosis, so 
that in 6 out of 13 there was a successful attempt at an arrest of the 
pericardial tuberculosis. 

There were 11 men and 2 women, 6 negroes and 7 whites. Of 
the American cases, 5 were negroes and 4 were whites. The youngest 
was thirteen and the oldest fifty-five years of age. Shortness of 
breath was the symptom most constantly found, being present in 
all but 2, and 1 of these 2 had a respiratory rate of 35 per minute 
without discomfort. Cough and weakness were almost as constant. 
Pain was uncommon and occurred in only 3. It was located by one 
in the shoulders, by another in the chest and 1 had pain in the belly, 
probably from the liver. The leukocyte count was given in 4, the 
highest being 13,000 and the lowest 6000. Fever was a prominent 
symptom in all. There was no characteristic type or variation but 
in all in whom figures were available, it was 101 ° F. or over and in 6 
it was 103° F. or over. Edema was present in 11 and edema of the 
face was especially mentioned in 3. Pleural effusion was present in 
7, the left pleura being involved six times. The left was involved 
without the right four times. Ascites was present in 5. Fluid in all 
four serous cavities in our first case made us think that we were 
dealing with a polyserositis. However, the different character of 
the fluids soon corrected our error, that from the pericardium being 
bloody, while from the other cavities it was clear straw-colored. 
As in Riesinan’s case, the pleura may be involved in the same process 
as the pericardium. 

From the pericardimn, fluid was removed during life in 7 and was 
found postmortem in 2 others. In 4 (all autopsied) the pericardium 
was adherent. The fluid Avas bloody in all but 2, where it ivas 
“turbid" and “purulent.” In 1, it coagulated on standing. The 
quantity of the effusion varied greatly, 50 to 2500 cc. being removed 
at a single tapping. Of the 4 who lived to leave the haspital, all 
had had fluid removed from the pericardium. 

The diagnosis was proven from antemortem materials in 7. In 
only 1 casc« was it possible to demonstrate the tubercle bacillus in 
the pericardial exudate by staining methods. In the other 6, the 
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diagnosis was made by guinea-pig inoculation with fluid from either 
the pericardium or pleura. The guinea-pig test sometimes failed to 
show tubercle bacilli on the first inoculation, so that repeated tests 
should be made with different samples of fluid. 

There were 9 necropsies. Miliary tuberculosis was present in 6. 
Chronic tuberculosis of the lungs was present in 3 but in 2 of them 
it was slight and considered inactive. In 4 others, the failure to 
find chronic pulmonary tuberculosis was commented upon. In 
Masselot’s® case the right lung was infiltrated by tuberculosis 
from the mediastinum outward, the apex being healthy. Caseous 
lymph glands in the mediastinum are mentioned in only 3 instances. 
Bone tuberculosis was present in 2. In 1,^^ there was a remarkable 
arthropathy of many joints, resembling that seen in .chronic lung 
suppuration. The pericardium was greatly thickened, in some 1 cm. 
or more. There were no valvular lesions, and in only had the 
tuberculosis extended to the endocardium. All 3 who died without 
the miliary form of the disease had marked evidence of cardiac 
failure. In 2 of these, the pericardium was adherent and the third 
died eight hours after a pericardial aspiration and artificial pneumo- 
pericardium.^® Considering the very large amounts of fluid which 
were tolerated in the pericardium (2500 cc. in liedblom’s case), it 
would seem that the danger of death from cardiac failure is not great, 
particularly in those with fluid. In 1 of Osier’s cases, there was 
decided improvement in the general condition with a real gain in 
weight and yet at autopsy the pericardium was adherent. (The 
cause of death was miliary tuberculosis.) 

Since we know, as a result of the guinea-pig inoculations, that 
tubercle bacilli are fairly numerous in the pericardial fluid, and since 
the incidence of miliary tuberculosis is much greater in pericardial 
tuberculosis than in tuberculosis elsewhere in the body, it is reason- 
able to presume that some of the infected fluid may return to the 
circulation. For this reason and for the comfort of the patient, it 
seems essential to remove the fluid. Paracentesis is not as easy as 
in other forms of pericarditis because of the thickened, necrotic 
condition of the membrane, floating fibrin shreds, and the thick 
consistency of the fluid itself, which may clot. There were many 
dry taps in the 2 cases here reported. When tapping fails, one should 
consider pericardotomy. In the above mentioned Case II, which 
ended fatally, we were under the impression, gained by repeated 
taps, either dry or yielding only small amounts of fluid, that the 
■enlargement of the cardiac outline was due to hypertrophy and yet 
a necropsy 1000 cc. of fluid were found in the pericardium.- Had a 
done, it is conceivable that the bacilli would 
tnberculmiQ^f^ forced into the circulation producing the miliary 
to the amount°^ ^ died. Dyspnea is not a reliable guide 

fortable. Present, as this man was at no time uncom- 



CLARKE; CLINICALLY PRIMARY TUBERCULOUS PERICARDITIS 121 


Tuberculosis should be suspected in every case of pericardial 
effusion, the more so if it is purulent or bloody. In the absence of 
fluid, cardiac decompensation with increase in the cardiac measure- 
ments and accompanied by decided fever over a long period, should 
cause tuberculosis to be suspected. 

Summary. Death occurs in tuberculosis of the pericardium from 
either heart failure or miliary tuberculosis, the latter being the more 
common. 

Miliary tuberculosis is much more frequent in this than in other 
forms of tuberculosis. 

In most cases, fluid is present in the pericardial sac and this fluid 
contains viable tubercle bacilli. 

This fluid should be evacuated frequently. When it is impossible 
to do this by paracentesis, a pericardotomy should be done. 
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EEVIEWS. 


Diseases op the Gall Bladder and Bile Ducts. By Evarts 
Aimbrose Graham, A.B., ]\f.D., Professor of Surgery, Washington 
University School of Medicine, St. Louis, etc.; Warren Henry 
Cole, B.S., M.D., Instructor in Surgery, Washington University 
School of Medicine, etc.; Glover H. Gopher, A.B., M.D., Assis- 
tant Professor of Surgery, Washington University School of Medi- 
cine, etc.; and Sherv^ood Moore, M.D., Professor of Kadiology, 
Washington University School of Medicine, etc. Pp. 447 ; 2M 
engravings and 8 colored plates. Philadelphia: Lea & Febiger, 
1928, Price, S8.00. 

This book accomplishes two most desirable tilings: (1) It brings 
together in the English language, for the first time since Rolleston’s 
“Diseases of the Liver, Gall Bladder and Bile Ducts,” a digest of 
all the important knowledge regarding the human biliary system 
and (2) it summarizes, from the standpoint of its originators, the 
work thus far done in connection with cholecj^stography. 

An enormous amount of research, stimulated to a large e^ent 
by Lyon’s development of a technique for nonsurgical biliary 
drainage and Graham’s own work on the roentgenologic study of 
the gall bladder, has been in process during the past decade. This 
has revolutionized many of our ideas regarding the physiology of 
the biliary tract and has put others on a firmer foundation. All of 
this work is covered in the treatise, and is given, in the reviewer’s 
opinion, its due emphasis. For those interested in the original 
material in the literature the book will be found invaluable, since it 
gives complete references, as is most convenient, at the foot of each 
page. When controversial matter is encountered the authors’ 
has been to state the various opinions and the grounds on 
^ based rather than to emphasize their ovm. 

nafTA \ occupies the largest section of the book (106 

ment imder tliis heading are included its lustorical develop- 
^ chanter ^ discussion of its diagnostic efficiency, 

cue to the sur£>-rZ'i^+^'^ hepatic function and the final 

the internist cholecystitis. This book will appeal 

'Worker alike. ’ ®tirgeon, the roentgenologist and the laboratory 

T. M. 



GONOCOCCAL URETHRITIS IN THE MALE 
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Sertoi Diagnosis by Complement Fixation. By John A. Kol- 
MER, M.D., Dr.B.H., D.Sc., LL.D., Professor of Pathology and 
Bacteriology in the Graduate School of hJedicine of the Uni- 
versity of Pennsylvania and Member of the Research Institute 
of Cutaneous Medicine. Pp. 583; 65 engravings. Philadelphia: 
Lea & Febiger, 1928. Price, $7.00. 

This is essentially a summarj^ of the clinical and laboratory in- 
vestigations made by the author in serum diagnosis by comple- 
ment fixation, not only in syphilis but likewise in the field of the 
bacterial, protozoal and metazoal diseases of human beings and the 
lower animals. These methods are also applied to the identification 
of blood and seminal stains, the detection of meat and milk adultera- 
tions and other soluble albumins. New methods are discussed 
along with practical applications, including numerous references to 
the investigations of other laboratory workers. 

In Part I are stated the important principles of serum hemolysis 
and complement fixation. Part II deals with the principles of 
technique. In Part III is presented the teclmique of the author’s 
methods in detail, while Part IV is devoted to an account of the 
sensitiveness, specificity and practical applications of methods in 
serum diagnosis and treatment of various diseases. 

This work is to be recommended not only to serologists and labora- 
tory teclmicians but also to practising physicians and veterinarians. 

W. K. 


Gonococcal Urethritis in the Male. For Practitioners. By 
P. S. Pelouze, M.D., Associate in Urology and Assistant Genito- 
urinary Surgeon, University of Pennsylvania; Fellow of the 
Pliiladelphia College of Surgeons. Pp. 357; 78 illustrations. 
Philadelphia: W. B. Saunders Company, 1928. Price, $5.00. 


One would like to see tliis book in the hands of every young man 
whose practice of medicine is going to cover the treatment of gonor- 
rhea in the male, for much of the fundamental information contained 
herein is entirely unknown to the practitioner. The volume is 
divided into two parts. In the first 246 pages the principles under- 
lying the diagnosis and treatment of disease are fully discussed. 
Part II consists of 48 cases illustrative of various types of infection. 
The first chapters (Applied Anatomy, Normal Histology, The Gono- 
coccus, Pathology, Immunity, The Influence of Cell Type Upon 
Gonorrhea, Defensive Processes Against Gonorrhea) represent a 
logica , lucid theory of what uretlual gonorrhea is, evidently based 
room ^he clinic, in the laboratory and in the class- 
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Consider, for example, the admirable brevity of the follovang 
statements: " (1) Gonorrhea is a disease due to tissue penetration 
by the gonococcus. (2) The germs reach points that we admittedly 
do not reach without germicidal substances. (3) The deeper-ljdng 
bacteria outlast tlie stage of exudation, and are not greatly affected 
by the process of phagocjdosis. (4) Under ideal conditions recovery 
may occur without any treatment whatever.” 

And the following; “1. The susceptibility to and tenacity of 
gonorrheal infection of the urogenital tissues bear a direct relation 
to the height of the superficial cells. The flatter the superficial 
cells, the harder they are to infect, and the more readily do they 
recover if infected. 

“ 2 , Stratification of cells is definitely protective. The fewer the 
strata of susceptible cells, the deeper is the gonococcal penetration 
and the greater and more prolonged is the inflammatory action. 

“ 3. The susceptibility of transitional epithelium bears an inverse 
relation to the dilatability of the structm'e it covers. . . . 

“4. Long mucous channels of small caliber, though lined with the 
most susceptible types of cells, rarely will become infected tlu-ough 
continuity of sm’face. 

“ 5. The tenacity of infection in all tj^Jes of mucoste bears a direct 
relation to the drainage possibilities of the surface involved. 

“6. If absolutely and permanently blocked a small mucous crjTJt 
eventually will accomplish its own sterilization. In other words, 
to retain virulent infection for great periods such crypts must be 
able to empty themselves from time to time.” 

The author has introduced a chart system of studying the progress 
of the disease wliich must be a great assistance in teaching to 
students the reactions of the nrethi'a to sexual, alcoholic or thera- 
peutic traumata. He uses his charts to illustrate how the trauma 
of the treatment excites exacerbations of infection. 

''As physicians it is probable that we seldom realize how much 
our therapeutic efforts commonly do toward prolonging instead of 
shortening this battle. Many of our forms of treatment are defi- 
nitely devitalizing to an uretliral mucosa that is crjdng for real help, 
and instead of helping we often hinder. 

"At least 95 per cent of male gonorrheics in this country are 
being treated by the general practitioner. The’ vast majority of 
physicians will admit frankly that they really know little about the 
disease. This need not hurt their feelings very much because so 
many of the urologists are interested in surgery, and are not thinking 
gonorrhea, and do almost as many foolish things and call them 
treatment,’ Our textbooks contradict themselves and one 
anotmr, and in doing so they spread confusion. ... If we 
places upon us as hmnanity’s physicians the 
before finding out how to treat gonorrhea 

betore the norld crumbles from advanced age. ... 
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“We should be in a position to see how hopelessly ridiculous are 
the claims of the manufacturers of gonococcides, based upon their 
action in the laboratory where conditions in no way resemble those 
in the urethral mucosa. . . . 

“The first, the so-called oral plan of treatment, throws upon the 
patient and his reactive processes the entire task of curing the 
disease. . . , 

“The second plan of treatment is unquestionably based upon the 
idea of slaying bacteria tlirough direct local attack by some germi- 
cidal substance. It does not take into account any reactive powers 
the patient may be able to marshal, but winnows the chemical 
products of the world in the more or less vain hope of finding an 
ideal germicide. 

_ “There is more evidence to suggest that both are \vrong than that 
either is wholly right.” 

These quotations illustrate the vehemence of the author’s opin- 
ions. He endeavors to justify the methods of treatment of which 
he approves in the following chapter in which he repeatedly con- 
demns astringents but says: “The best single chemical that we 
now use is potassium permanganate in proper strength solution.” 

We shall not disclose the plot of the story fm-ther. It is impracti- 
cable to condense it. 

Inasmuch as the author boldly pronounces himself at odds with 
all the prevailing methods of treatment, it would be vain to pick 
out items in his therapeutics which do not happen to appeal to the 
reviewer. In the main, we can agree with the author far more 
generously than he seems willing to do. His principles of treatment 
are undoubtedly right. But his objection to astringents, coupled 
with his devotion to potassium permanganate, forms a noteworthy 
conjunction. It is interesting to see that he no longer insists upon 
the close connection of cysts about the bladder neck with tubercu- 
losis elsewhere in the body. 

This treatise is healthy, original, vigorous. We can wish that it 
were not quite so personal. E, L. K. 


Rene Theophile Hyacinthe Laennec. A Memoir, By Gerald 
B. Webb, M.D., President, Colorado School of Tuberculosis. 
Pp. 146; 13 illustrations. New York: Paul B. Hoeber, Inc 
1928. Price, $2.00. 


Among the biographical reprints from the Annals of Medical 
History none is happier than this centenarial sketch of Laennec 
greatest of physicians.” Though perhaps some may hesitate to 
grant him this proud eminence, none can deny that the young 
Frenchman s figure is one of the most compelling in the history of 

VOL. 1, (, ^-o. 1. — JA.N-U.MIY, 1929 5 ° U 
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medicine. In this brief story of a short but brilliant life, bits of the 
biographer’s philosophy crop charmingly out: “The father of 
Laennec was a person of excellent physique and sound health,' 
consequently of a winning and joyous nature,” but further on “this 
later Polonius” appears “with his infinite capacity for the unsea- 
sonable;” comparing Broussais to Laennec: “ one fought passionately 
for an error, the other dispassionately for the truth.” E. K. 


Recent Advances in Chemistry in Relation to Medical Prac- 
tice. By W. McKim Marriott, B.S., M.D. Pp. 141. St. 
Louis: C. V. Mosby Company, 1928. Price, $2.50. 

This little book is a printing of the 1927 Series of Lectures 
before the San Diego Academy of Medicine. It is an attempt to 
sketch in a most elementary way some of the important bearings 
of chemistry upon body function in health and disease. It may 
serve to call the reader’s attention to some of these applications of 
chemical theory and method. However, the absence of a bibliog- 
raphy prevents its serving as a guide to more detailed presentations. 
It indicates correctlj'’ the fragmentary character of the develop- 
ment of this field of knowledge, but it hardly serves to suggest to 
the reader how much, even now, thorough study of any part of this 
general field will reveal. J. A. 


The Determination of Hydrogen Ions. By W. Mansfield 
Clark. Third edition. Pp. 717; 100 illustrations. Baltimore: 
Williams & Wilkins Company, 1928. Price, $6.50. 


For many years among the most valuable books in om’ labora- 
tories of biological chemistry have been the earlier editions of this 
book. The extensions and additions in this new third edition are 
so fundamental as to make it essentially a new work. The author 
now includes a treatment of the theory of hydrogen ion in terms 
of the activity concept. His presentation of the thermodynamics 
necessary to grasp the concepts of free energy and activity are 
almost umque in their comparative simplicity and clearness. His 
chapter on the theory of Debye and Hueckel is the best introduction 
m English to this theory with which the reviewer is familiar. His 
iscussion of temperature coefficients will clear for many a most 
°°|cure phase of the field. 

at book an introduction into the theory of solutions 

tlie ^ this theory has become indispensable to 

lo ogical chemistrj'^, and he has used the new concepts 
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to give a sounder significance to pn. His new treatment of the 
bibliography will prove an invaluable guide for the worker entering 
any unfamiliar field in the application of pH methods. Finally, 
the book is vnatten with a literary style of distinct charm and is 
permeated with a philosophy of science which will carry the reader 
on from page to page unwilling to postpone at least a glimpse of its 
treasures. J. A. 


Abdeesses on Suegical Subjects. By Sir Berkeley Moynihan, 
(Bart.), President of the Royal College of Surgeons of England. 
Pp. 348; illustrated. Pliiladelphia: W. B. Saunders Company, 
1928. Price, S6.00. 

The author of this most interesting collection of essays needs no 
introduction to the profession. These various contributions have 
been presented to the public previously, but having them bound in 
one volume is a distinct advantage. The book needs no critical 
review. It merely requires the calling of the attention of the 
profession to the fact that it is published. Its merits justify its 
popularity. E. E. 


BOOKS RECEIVED. 


New Books. 

Third Report of the Commission on Medical Education, October, 1928. Pp. 
70. Willard C. Rappleye, 215 “WTiitney Avenue, New Haven, Conn., 
Birector of Study. 

A sane and thoughtful presentation well worth the perusal of all who are 
interested in medical education. Copies will be supplied gratis by the 
Director of Study. 

Problems in Surgery. University of Washington Graduate Medical Lectures 
for 1927.* By Georq-e W. Cbiue, M.D. Pp. 171; 49 illustrations. 
Philadelphia; W. B. Saunders Company, 1928. Price, $4.00. 

Le Nefrosi. By Alessaotro Esposito. Pp. 212. Milan: Societa Ano- 
nima Institute Editoriale Scientifico, 1928. 

Written to fulfil the need of a comprehensive review of the nephroses in 
the light of modern European and American studies. 

Modern X-ray Technic.* By En. C. Jerjian. Pp. 260; illustrated. St 
Paul; Minnesota; Bruce Publisin'ng Company, 1928. 

A HJslory of Pathology.* By Esmond R. Long, Ph.B., M.D pn 291 • 

Price 00 & WilMns Companj^, .1928’. 

* Reviews of titles followed by an asterisk will appear in a later number- 
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Neurological Exa)nmaiion. *By Charles A. jMcKenhrbe, M.D. Pp. 2S0; 
88 illustrations. Philadelphia: W. B. Saunders Compain% 1928. 
Price, S3.25. 

A Textbook of Pharmacology and Therapeidics.* By Hugh A. McGhigan, 
M.D, Pp. 660; 43 illustrations. Philadelphia: W. B. Saunders 
Company, 1928. Price, 86.00. 

Medical Clinics of North America, (New York number — November, 1928.) 
Pp. 334; 64 illustrations. Philadelpliia: W. B. Saunders Company, 
1928. 

Medical Record Visiting List or Physicians Diary for 1929. New York: 

William Wood & Co., 1929. Price, 82.00. 

Total X Foios* By De Denis Mulder, Pp. 57; 38 illustrations. The 
• Hague, Holland; G. G. T. Van Dorp & Co., 1928. Price, 81.80. 
Practical Poultry Management. Bj'^ Jajies E. Rice, B.S. in Agr. and 
Harold E. Botsford, B.S. Pp. 506; 307 illustrations. New York; 
John Wilej'^ and Sons, Inc., 1928. Price, 82.75. 

Idiosyncrasies.* By Sir Humphry Rolleston, Baht., K.C.B., F.R.C.P. 
Pp. 119, London; Kegan Paul, Trench, Trubner & Co., Ltd., 1928. 


New Editions. 


Textbook of Pharmacology and Therapeutics.* By Arthur R. Cushny, 
M.A., M.D., LL.D., F.R.S. Pp. 743; 73 illustrations. Ninth edition, 
Philadelphia; Lea & Feblger, 1928. Price, 86.00. 

The Treatment of Diabetes Mellitus. By Elliott P. Joslin, h'l.D., M.A. 
Fourth edition. Pp. 998; 38 illustrations. Philadelpliia: , Lea & 
Feblger, 1928. Price, 89.00. 

This continues to be the most important work on the subject that we know 
of and truly indispensable to anyone treating diabetic patients. 

Regional Anesthesia. By Gaston Labat, M.D. Second edition. Pp- 
567; 367 illustrations. Philadelpliia: W. B. Saunders Company, 1928- 
Price, 87.50. 

Clinical Electrocardiography. By Sir Thomas Levus, M.D., F.R.S., 
D.Sc. Pp. 128; 107 illustrations. Fourth edition. London: Shaw 
and Sons, Ltd., 1928. Price, 8s. 6d. 

With the steadily increasing number of electrocardiographs in use, this 
booklet becomes of increasing value. As a supplement to the Clinical 
Disorders of the Heart Beat by the same author, it is invaluable to 
student and internist. 

The Elements of the Science of Nutrition, By Graham Lusk, Ph.D., Sc.D. 
Fourth edition. Pp. 844. Philadelpliia: W. B. Saunders Company, 
1928. _ Price, 87.00. 

Like virtuosos of song, the author makes another final bow after an interval 
of eleven years. As in the past, this book fulfills its aim “to review tlie 
scientific substratum upon wliich rests present-day knowledge of nutri- 
tion.” 


r/ie Chnical Examination of the Nervous System . By G. H. AIonrad-Kr( 

Fourth edition. Pp. 209. New York; Paul 
Hoeber, Inc., 1928. Price, 82.50. 


■Krohn, 

B. 


Tbp ’’ x-nce, oE.ou. 

enlarged edition continues to be the best brief 
OK upon tins subject with which the reviewer is familiar. 
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Nomenclature of the Accessory Food Factors. — In 1913 Funk applied 
the term vitamin to a group of nutrient principles. Etymologically at 
this time the term was correct, as it was believed that the substances 
were chemically allied to the amines and that they were something 
connected with life processes. Subsequent studies have not borne out 
this belief as to amine derivatives, yet the term vitamin has persisted, 
spelled, however, without the “e” and indicating so far as an “amin” 
is concerned, nothing. As new vitamins were described, they were 
classified largely on the basis of tlieir solubility and from a historical 
standpoint letters were assigned to tliese vitamins according to the 
sequence of their discovery, Jones {Science, 1928, 68, 480) contends 
that the term vitamin was incorrect to start with and that with a sub- 
division of certain of the vitamins, namely vitamin B, into different frac- 
tions, it is necessary to have a new nomenclature for these accessory 
food factors. He suggests that the group name be advitani, indicating 
the close association of the substances with life processes. A provisional 
name could be given, with the suffix amin retained, indicating the 
disease of which it is preventive. Thus vitamin D would be called 
racliitamin as a provisional name. When the chemical composition is 
known it could be called rachifasfcrol. In place of vitamin A or fat- 
soluble A, tire prordsional name should be ophtkalamin . The permanent 
name would not be given until the composition of the unknown substance 
was definitely knonm. This suggestion of the author is well worth 
employing m medical terminology. It would save considerable confu- 
sion and at die same time be definitely indicative of just what the 
particular advitant prevented. • ' 
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Recent Cases of Undulant Fever in New York State. —The Increase 
in the number of cases of undulant fever, notably in the South, has 
been recognized by numerous physicians. As a matter of fact, the 
United States Public Health Service, in a recent bulletin, has gone so 
far as to say that in rural communities undulant fever will soon be more 
important from a public health point of view than typhoid fever. As 
evidence of this increased recognition of tlie disease, whether caused 
by the Brucella abortus or Brucella melitensis, is a report by Gilbert 
and Coleman (J. Infect. Bis., 1928, 43, 273) of some blood examina- 
tions made in New York State on a series of eases occurring in that 
community. The authors examined 213 blood specimens of individuals 
who had continued fever which gave no reation to Bacillus typhosus. 
Sixteen of these were fmmd to give positive agglutination reactions vdth 
organisms of the abortus-melitensis group. Of 19 blood specimens 
which were to be examined for evidence of undulant fever, 6 gave a 
positive reaction. In 2 cases the infection occurred in the course of 
laboratory work. The series is of interest not only from the epidemio- 
logic standpoint, but also because of the brief report of the clinical 
course of these 26 different cases. Incidentally, it is of some interest 
that none of the patients had come into contact with cows or hogs, 
but 14 of them used raw cows’ milk. In 9 instances apparently there 
was contagious abortion infection of the herd from which the milk was 
obtained. Without the agglutination reaction there was no question 
that many of these severe infections would have been diagnosed severe 
cases of typhoid fever, influenza or even tuberculosis. 
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Fractures of the Upper End of the Femur.— Shaw (Brit. J. Surg., 
1928, 16, 120) asserts that fractures of the narrow part of the neck are 
due to an axial twist of the femur, an indirect violence. Fractures of the 
broad part of the neck and intertrochanteric fractures are due to direct 
violence over the trochanter or to outward leverage of the shaft when 
head and trochanter are fixed. Fractures of the acetabulum are due to 
mce transmitted directly along tlie capitocollar axis by violence 
throJffri ^“^'ii^tely below the gi-eat trochanter. This axis runs 
Rractui"? of_ the head of Hie femur and the great trochanter, 

slowly pmduced by the application of 

y mcreasmg pon^erful pressure over the trochLters. 
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Hodgkin’s Disease and Lymphosarcoma. —Coley [Ann. Surg., 1928, 
88, 641) declares that lymphosarcoma and Hodgkin’s disease should no 
longer be regarded as absolutely hopeless from any method of treatment. 
These tumors are, as a rule, extremely radiosensitive and are likewise 
responsive in a remarkable way to treatment with the mixed toxins of 
erysipelas and Bacillus prodigiosus. It would seem logical to use the 
combined treatment, thereby securing the advantage of Ihe local effect of 
radiation (radium or Roentgen ray) and the system effect of the toxins 
which have the powmr to reach hidden and remote glands, beyond the 
reach of radiation. These patients should be kept under the closest 
observation for a long period of time and treatment should be kept up 
periodically for a number of jmars, especially in those cases in which the 
disease was generalized when treatment was begun. Cases of lymph- 
sarcoma so treated should show a cure or at least a complete control for 
a long period (five years or more) in a very considerable number of 
cases, that is, 10 to 15 per cent. Typical cases of Hodgkin’s disease 
still show a very bad prognosis and permanent control can be expected 
m only a very small number of cases. 


Cancer in and About the Mouth.— Blair, Brown and Womach 
(Ann. Surg., 1928, 88, 705) state that cases are grouped into fairly 
definite anatomic sites chiefly because of their relation to treatment 
and prognosis and to facilitate classification, history taking and pre- 
sentation. The term “carcinoma of the jaw” was not used, because 
bone involvement is secondary and only incidentally influences treat- 
ment. Growths with wide extension or metastases are put in the group 
corresponding to the primary growth site. Neck tumors do occur in 
which no primary growth site can be determined, but the majority 
of them are metastatic from some unrecognized upper respiratory or 
digestive-tract growth. In arriving at a plan of treatment and prog- 
nosis, clinical and microscopic findings are considered together. No one 
criterion has been found to offer a basis of prognosis accurate enough to 
present a percentage play to the patient of his chances of life. Biopsies 
are done in most cases before treatment is begun, both for confirmation 
of diagnosis and for studying the relative degree of malignancy of the 
growths. Tliere has been observed a type of growth that in clinical 
aspects is cancer, but in which tlxe microscopic picture does not show the 
typical definition of cancer. These growths may cause great destruc- 


tion if not treated at least locally as cancer. The degree of malignancy 
of prostatic-gland carcinoma followed fairly closely that of the primary 
growth. There may be no microscopic evidence of malignancy in tlie 
regional glands, but this does not necessarily mean that the glands are 
not affected. Though results are, of course, best in the cases where no 
carcinoma was found in the glands, there are cases in the series that 
show that undifferentiated carcinoma even in the glands of the neck 
is not an absolutely hopeless situation. There is a high operative mor- 
tality 21.5 per cent; all but one of the deaths occurring in advanced 
cas^ where very radical operations had been done. The farther back 
m the mouth and phap^x the operation is carried, the higher the 
hiSmf' ^ Prol^ahly due to increased liability to respiratory 
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Intracardiac Injection of g-Strophanthin.—FLECKSEDER {Wien. Jclin. 
Wchmchr., 1928, 41, 1253) reports strikingly favorable results in the 
restoration of the circulation from tlie intracardiac injection of doses 
of 0.5 to 0.75 mg. of g-strophanthin in cases showing extreme grades of 
circulatory failure due to collapse. The cases reported are those of 
severe intoxication by either morphin or l 3 'sol. Following the intra- 
cardiac injection of tlie warmed strophanthin solution the pulse which 
has been imperceptible rapidly returns and the heart beat becomes 
stronger, and vdthin a few minutes to a few hours shows marked slowing. 
Initially, however, a period of rapid rate witli irregular rhythm is often 
observed. In cases in which there is evidence of cardiac disease the 
method proved a failure. The author believes, therefore, that it should 
be limited to those instances of circulatory coUapse which occur in 
patients with previously sound hearts, sucli as cases of severe intoxica- 
tion and possibly those due to acute infection. 

Editor’s Note.— The method as used b^^ tlie autlior would certainlj’’ 
seem to be fraught with rather extreme danger to the patient, since 
in 1 or 2 cases the injection of strophanthin had been preceded by the 
intracardiac injection of fairly large doses of digitalis. However, since 
he is dealing with cases seemingly almost hopeless, such risks might be 
justified, altiiough it is difficult to condone sucli a careless disregard of 
the sjmergistic actions of the digitalis bodies. 


The Basis of Chemotherapy. Seiffert {Klin. Wchmchr., 1928, 7, 
1497) presents a very comprehensive review of the accumulated facts 
with reference to the mechanisms involved in chemotherapy, and con- 
cludes that chemotherapeutic effects are dependent upon numerous and 
significant reactions in which the host participates actively. Direct 
parasitocidal action is only a part of the total actions. There seems to 
be little doubt that the phenomenon of drug fastness is dependent upon 
the chemical structure of the chemotherapeutic agent employed. 
Experimental and clinical observations show that there is very little 
if any valuable direct parasiticidal action involved, although the 
^stence of marked specificity indicates the importance of some direct 
biologic action. The effort has been made to show that chemotherapeu- 
ic r^ults are dependent exclusively upon a mobilization of the defenses 
Thp host, that is, as a special type of nonspecific therapy, 

structure nf these actions is ascribable to the special chemical 

effects mav be employed, and the apparent specificity of its 

tropic. ^ts structure on the basis of its being organo- 
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The Actions of insulin on Damaged Heait Muscle. Von Hagnal, 
ViDovszKY and Gyoezi {Kim. Wchnschr., 1928, 7, 1543) follow up their 
own previous observations and those of other investigators which indi- 
cated the existence of possible detrimental action of insulin upon the 
heart in patients until diabetes. The present investigation is concerned 
with the effects of this agent in nondiabetic patients showing evidences 
of organic cardiac disease. Each of tliese patients was observed care- 
fully for a preliminary period during which electrocardiograms were 
taken and each was then studied electrocardiographically after the 
administration of a fixed dose of 20 units of insulin. In 37 investiga- 
tions made upon 33 patients, including 1 diabetic with angina pectoris, 
the following abnormalities are recorded: Sinus arrhythmia, twice; 
ectopic auricular beats, 6 times; atrioventricular rhythm with atrio- 
ventricular premature beats, 9 times; ventricular premature beats, 14 
times; auricular fibrillation, twice; conduction disturbances, twice; 
bimdle-branch block, once. When compared with similar observations 
on numerous noncardiopatliic diabetic patients the incidence of elec- 
trocardiographic disturbance is seen to be much greater in the latter 
than in the former group. The disturbances of rhythm are not relieved 
by the injection of large doses of atropin or by the intravenous adminis- 
tration of glucose. Increase in cardiac rate is also shown to be inde- 
pendent of the hypoglycemia produced by insulin, and there is evidence 
to show that it might be due to an increased production of epinephrin. 
Changes in the form of the electrocardiogram are probably due to a 
direct action of insulin on the heart muscle, since they are not relieved 
by the administration of glucose. That these changes observed from 
insulin are often not harmless is evident from repeated clinical observa- 
tions, especially where large doses of insulin have been required, as in 
cases of severe diabetes and where coma is present. The authors suggest 
that the administration of insulin to patients with myocardial damage 
should be coupled with the administration of large amoimts of carbo- 
hydrate and that in cases with coma intravenous injections of sugar 
should be given simultaneously with insulin. 


The Treatment of Rheumatic Diseases with Bee-sting Toxin. — 
Wasserbbenner {Wien. Iclin. Wclmschr., 1928, 41, 1255) presents a 
brief preliminary report on the use of a purified toxin from the sting 
of bees in 121 patients presenting such conditions as sciatica, neuralgia, 
chronic artliritis and artlrritis deformans. He finds that this agent 
gives satisfactory results particularly in the group of patients with 
resistant forms of neuralgia, especially sciatica. The toxin is so purified 
as to be entirelj" free from protein, and it differs further from native 
bee-sting poison in not producing hemolysis. The most satisfactory 
method of administration, so far as favorable results are concerned 
seems to be by intracutaneous injection. The initial dose is 0 2 cc ^ 
which is slowly raised to a maximum of 0.5 cc. Such injections produce 
only mild to moderate local reactions and are practically free from 
systemic reactions. After the first injection subsequent o?es L“ 

subsMcd P'-'W S 



134 


PROaEESS OF MEDICAL SCIENCE 


PEDIATRICS 


UNDER THE CHARGE OF 

THOMPSON S. -R^STCOTT, M.D., and ALVIN E. SIEGEL, M.D., 

OF PHILADELPHIA. 


Unclassified Types of Splenomegaly in Children.— Hitzrot (Ann. 
Surg., 1928, 88, 361) presents 3 cases of splenomegaly in children in 
whom tlie spleen was removed. In each case a shower of nucleated 
red cells appeared immediatelj'- after the splenectomy, and in 1 case 
this condition has existed for fourteen years, the nucleated red cells 
remaining in a proportion of 5 to 1 in the differential blood count up 
to the time of this report. In all the cases a few nucleated red cells 
were present prior to the operation, but the high percentage following 
splenectomy seemed a peculiarly constant feature not present in other 
cases of splenectomj'^ studied by the author. Another feature present 
in all 4 cases was the onset of the disease in the second year with the 
appearance of a peculiar tint of the skin, bluish-white sclera, vomiting, 
loss of weight, loss of appetite and weakness. The third feature of 
interest was the lack of growth and development in these children. 
This arrested development also was markedly altered after the splen- 
ectomy. Tivo of tlie patients, after a short interval, began to grow 
normally, and to develop the mental traits characteristic of their real 
age. At no time did any of these children show any symptoms char- 
acteristic of rickets. Syphilis as a factor in all these cases can be 
eliminated. In 1 case malaria may have been a possible factor. No 
intestinal parasites were found in any of the cases. In the spleens 
there were no hyperplasias of the pulp cells, the Malpighian bodies 
seemed normal and the capsule and the trabeculre were not thickened. 
There was no evidence of myeloidization and, except for a slight increase 
in the blood content, there were no significant symptoms. ^ The struc- . 
tural changes in the spleen were slight and not characteristic of any 
definite clinical condition. 


Clinical Results with Measles Streptococcus Toxin and Antitoxin.— 
Feery, Gordon, Mtjnbo, Steele and Fisher (/. A7n. Med. Assn., 
1928, 91, 1277) present a joint report of the work done in several 
institutions. At the Children’s Hospital, where the treated patients 
were controlled with an equal number of untreated patients under the 
same conditions, the computed actual protection following the use of 
"K" streptococcus antitoxin was 88 per cent. At the Herman 

str^ni where the patients treated with 10 cc. of measles 

of antitoxin were well controlled with a much larger number 

5 cc. of ^ ^ larger number of patients treated with 

the measles serum, the actual protection afforded by 

19 per cent of ^ cent, as compared with 

the Children’s ConvnW treated with measles convalescent serum. At 
t^omalescent Home, where the susceptible individuals 
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were picked according to tlieir reaction toward measles toxin, the 
positive skin reactors being considered susceptible, the computed actual 
protection, when the cases were controlled witli an equal number of 
untreated cases, was 67 per cent. The average computed actual pro- 
tection shown in the three series of cases in tire tliree institutions w.as 
66 per cent, and at the two institutions where tire dose was 20 cc. the 
average protection was 78 per cent. Tliis was apparently far superior 
to the computed actual protection afforded by tire measles convalescent 
serum which was determined in the same series under the same con- 
ditions and controlled ■odth the same untreated patients. In the 
Children’s Convalescent Home it was shown in 13 out of 13 cases that 
infection and recovery from measles changes a positive reactor to -a 
negative reactor. This, with the fact that diluted measles convales- 
cent serum will neutralize measles toxin, speaks in favor of the proof 
of the specific relationship of measles toxin from Streptococcus morbilli 
to measles, and argues in favor of the use of measles streptococcus 
antitoxin, prepared from this toxin as a protective measure against the 
disease. 


Observations of So-called Influenza Infection in Children.— McLean 
(Arch. Pediat, 1928, 45, 571) states that influenza is as much a seasonal 
disease as are measles and whooping cough. There is a direct propor- 
tion between the decrease in influenza and the increase in measles. 
The same is true of measles and pertussis. The complications of influ- 
enza are the same as those of measles. The complications depend on 
management, physical condition of the patient, age and climatic condi- 
tions. Younger children are more apt to have recurrences and relapses 
than older children. One attack during a season predisposes to relapses, 
recurrences and reinfections. Either age or repeated attacks from year 
to year seem to confer a certain amount of immunity. The disease, 
when transmitted from one individual to another has a tendency to 
produce the same type of infection. In 361 patients of all ages definite 
recurrence appeared in 119 or 32.8 per cent. The average number of 
days of recurrences in patients of all ages was forty-five years. During 
October and November asthmatic bronchitis is the predominating type 
of infection. In February and March the gastrointestinal type pre- 
dominates. 


Blood in the Stools of the Newborn.— Bonar (Am. J. Dis. Child., 
1928, 36, 725) found the benzidin test for occult blood positive in 29.38 
per cent of 1518 stools of 109 newborn babies. Occult blood is found 
too frequently in the stools of the newborn to ascribe its cause to the 
usual sources. It should not be considered physiologic. Certain 
observations seem to warrant the assumption that the bleeding is due 
to an intense hyperemia set up in the upper portion of the small intes- 
tme by the first products of digestion, by the primary bacterial invasion 
or by bo A. More attention should be given to the initial diarrheas of 
Ac newborn, which appear to be another manifestation of dm Irri- 
tability of tlie bowel which occurs m the early days of life. 
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GYNECOLOGY AND OBSTETEICS 


TTNDEB THE CHABGE OF 

CHARLES C. NORRIS, M.O., 

FHOFESSOH OF OBSTETKICS AND GYNBCOLOGV, SCHOOL OF MEDICINE, 
UNIVEHSITT OF PENNSl’LVANIA, PHILADELPHIA, PA., 

AND 

FRANK B. BLOCK, M.D., 

INSTBirCTOH IN OVNECOLOOr, HNIVERSITT OF PENNSYLVANIA, PHILADELPHIA. 


Comparative Hysterectomy Results. — As tbe general surgeons squab- 
ble over the relative advantages of cholecystectomy and cholecystos- 
- tomy, so the gynecologists are still trying to standardize hysterectomy. 
The difficulty encountered in comparing different series of hyster- 
ectomies from different clinics is that not only are they done by different 
operators, but tliey are done for widely variant lesions and, therefore, 
comparisons are obviously unfair. In order to make a careful and fair 
comparison of the supravaginal, complete and vaginal hysterectomy, a 
study was made by Bauer (Am. J. Gynec. and Obsi., 1928, 15, 680) in 
the Presbyterian Hospital, Chicago, taldng an equal number of each type 
of operation, performed upon patients with the same type of lesion and 
who were in apparently Bie same physical condition before operation, 
3?rom his study he found that it is safer to remove the uterus by vaginal 
hysterectomy when it is possible to do so. No deaths occurred in fhis 
group and there is a definite decrease in the morbidity. Twice as many 
eases were afebrile in this group as compared to the other two types of 
hysterectomy. In regard to the abdominal types of hysterectomy he 
found an increase of 50 per cent in the morbidity when the cervix is 
removed and the average convalescence is increased by nearly four days. 
On the other hand, only one case in the group of supravaginal hyster- 
ectomies returned for removal of the cervix and that was for a benign 
polyp. He concludes that the routine removal of the cervix for fear 
that malignancy or otlier disease might develop does not seem to be 
warranted when one considers the increased morbidity incident to its 
removal; to which conclusion we heartily subscribe. We do not agree, 
however, that the vaginal approach is preferable to the abdominal as a 
general rule but only in the hands of those who have been trained in 
clinics where this form of approach has always been popular. In 
average hands we believe that abdominal supravaginal hysterectomy 
will pve the best postoperative results and lowest morbidity. ^ It is by 
lar the commonest type of hj'^sterectomy performed in our clinic. 
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secondary sj^liilis. In contrast to their conception of the classical 
picture of the initial lesion of syphilis, the results have been startling. 
The most striking finding has been the lack of definite areas of indurated 
ulceration and the presence of edema. This edema, they believe, is the 
most constant outstanding clinical observation in the diagnosis of a 
primary syphilitic infection in women. Histologically, cold edema 
presents all the characteristics of early syphilitic infection aside from the 
fact that there is no necrosis of tissue, or in other Avords, round-cell 
infiltration of the blood and the lymph spaces is productive of edema 
without definite ulceration. The edema characteristic of syphilitic infec- 
tion pits on pressure, is cold to the gloved examining finger and shows no 
tendency toward suppuration or fluctuation. As a result of their observa- 
tions they are comnneed that the primary, lesion of syphilis is extremely 
common upon the cervix and Avithout clinical diagnostic characteristics. 
The subjecthm sensations produced by a chancre on the cervix are 
almost negligible. Pain is absent, discharge is scanty and hemorrhage 
is usuall5r absent. If this contention of Stookey and Roberts is correct 
Ave Avill all have to change our conceptions of the clinical appearances of 
primary syphilis of the cervix. Their paper is well written and should be 
seriously considered because although syphilis is usually transmitted to 
the female by the vagina, those of us who have had many years of 
gynecological experience must confess that the typical chancre is rarely 
seen on the cervix. 


OPHTHALMOLOGY 


UNDER THE CHARGE OP 

WILLIAM L. BENEDICT, M.D., 

HEAD OP THE SECTION OF OPHTHAEMOEOGY, MAYO CLINIC, ROCHESTER, MINN. 


Ethmoiditis in Infants and in Young Children with Accompanying Eye 
and Orbital Complications.— Theisen {Arch. Otolaryngol., 1928, 8, 386) 
in a study of 31 cases of ethmoiditis, found in tlie six youngest patients 
with sinusitis, eye or orbital complication. Their ages ranged from two 
to twenty months. The diagnosis of sinusitis in all cases Avas based 
largely on roentgenograms. Orbital complications, particularly orbital 
abscess, made radical operation on the ethmoid bone imperative. In 
sucIa cases an external operation was performed. One child, aged six 
months, had acute ethmoiditis Avith orbital abscess and exophthalmos. 
An infant, aged ten months developed orbital abscess about ten days 
foIloAA'ing the onset of nasal discharge which came from the ethmoids, 
A child, aged ten months, developed ethmoiditis followed by great 
swelling of the lids and inflammation of the eye, orbital abscess, ex'onh-^ 
thalmos, vulh infiltration and swelling in the inner canthus An infant 
aged tAvelve months, devdoped etlimoiditis, the lids became edematous 
and inflamed, chemosis of bulbar conjunctiA^a, no exophthalmos, local- 
ized infiltration and SAvdlmg of flie inner angle of die eye. An infant, 
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aged ten montlis, developed etlnnoiditis, ten days later orbital abscess 
and exophthalmos developed. In tlie cases of etlimoiditis in young 
children witli external rupture, tlie rupture usually occurs at tlie inner 
angle of tlie eye, witli tlie appearance of an infiltration and swelling. 
In young infants, spontaneous rupture may follow closelj'^ an acute 
ethmoiditis. 


Infection of the Eye; Report of a Case of Anthrax of the Eyeball.— 
Clark {Int, J. Med. and Snrg., 1928, 41, 436) treated a boy whose cornea 
was penetrated by a flying piece of rock. Shortly following tliis the boy 
became acutely ill witli malaise, dry and parched skin, temperature 
99.5°, pulse 98. The eye "was inflamed and presented a yellow appear- 
ance with a greenish tinge extending over tlie iris and posterior cornea. 
All tissues of the eye rapidly became swollen and a small area of gangrene 
developed. The eye was enucleated ivitli practically no bleeding. 
Bacteriological examination revealed anthrax bacilli. The organism 
was acquired from a baseball mitt, the wool padding of w^hidi was 
cultured and the anthrax organism found. 


Corneal and Scleral Anesthesia of the Lower Half of the Eye in a Case 
of Trauma of the Superior Maxillary Nerve.— Vonderahe (Arch. Neti- 
rol. and Psycliiat., 1928, 20, 836), observed a patient who suffered a 
comminuted fracture of the left malar bone. Six rveeks after the injury 
examination revealed paralysis of tlie left abducens, anesthesia of the 
lower half of the left eye and tlie left side of tlie face, and wealmess of the 
left masseter muscle. The cornea and sclera are reached by the short 
and long ciliary nerves from tlie ophthalmic division of tlie trigeminal, 
but the author believes from observation of this case that a great portion, 
if not all, of the sensory fibers to the lowmr half of the cornea and sclera 
are supplied tlirough tlie superior maxillary division of tlie fifth nerve. 


OTO-RHmO-LARYNGOLOGY 


UNDER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 

MEBCr HOSPITAD, PITTSBURGH, P.i. 


Irrigation's with Aqueous Solutions. Their Effect on the Membranes 
of the Upper Respiratory Tract of the Rabbit.— Irrigation of the nasal 
foss^ -with aqueous solution has been advocated for many years in the 
eatment of various lesions of the nose. As a rule, the potential dis- 
proced^^^^i untoward sequelie of this almost universally practised 
been d'Irpct recognized, although attention to them has 

Mucous ^ previous review in these columns (“A Harmless 

Sci., Bledsoe Am. J. hlEP. 

changes of the utso/C, ^ ascertaining the histologic 

ncosa occasioned by irrigation, Stark (Arch. 



OTO-RHINO-LARYNGOLOGy 


139 


Otolaryngol., 1928, 8, 47) conducted a series of experiments on 24 normal 
rabbits, using S others for controls. The rabbit was selected as the 
experimental animal because its nose is very similar to that of man, 
anatomically, histologically and physiologically. The irrigating fluids 
consisted of 0.9 or 2 per cent sodium chloride solution, or tap water — 
all at a temperature of 40° C. At necropsy, 75 per cent of the rabbits 
irrigated were found to have mucopurulent secretion in the nasal 
fossie and in the paranasal sinuses. Almost half (45 per cent) of which 
showed a bilateral involvement of the sinuses. The reaction of the 
nasal mucous membrane was less marked to the isotonic solution than 
to the hypotonic or hypertonic. The macro- and microscopic mucosal 
changes consisted of hyperemia with leukocytic infiltration, increased 
glandular activity, and increased in the size of vacuoles and epithelial 
cells. 


New Histopathologic Findings in the Ear in Lues and their Import- 
ance in the General Pathology of the Ear.— In the early studies of the 
histopathology of the ear, it was believed that the many characteristic 
findings for the various congenital and acquired aural diseases were 
known. With the increase of our knowledge, however, less certainty 
as to the specificity of these lesions was entertained. After mentioning 
the prominent histopathologic findings in otosclerosis, Paget’s disease, 
cretinism and the “choked labyrinth,” Alexander {Laryngoscope, 
1928, 38, 295) presented the histologic changes which occurred in^ the 
ears of 6 patients with acquired syphilis— all of whom had been examined 
clinically during their lifetimes. Some of the outstanding lesions con- 
sisted of gumma in the cochlear capsule, ankylosis of the stapes, obliter- 
ation of the cochlear window and aqueduct (all of which have been 
described in otosclerosis); marked ectasia of the inferior parts of the 
inner ear, as is seen in Paget’s disease; the occurrence of fat in the 
internal ear similar to the picture observed in eretinism; different degrees 
of atrophy in Corti’s organ and in the nerve ganglion apparatus, simu- 
lating the findings caused by arteriosclerosis; and complete or incom- 
plete closure of the cochlear aqueduct as is found in a “choked laby- 
rinth” caused by brain tumor. The author dwells on the possibility 
that otosclerosis may be caused by syphilis and suggests that antiluetic 
treatment be instituted as an active and prophylactic therapeutic agent. 
He concludes by emphasizing that great diminution in hearing can be 
caused by changes in the conductive apparatus alone, with no changes in 
Corti’s organ or in the nerve ganglion apparatus— as was found in one of 
the reported cases. 


Studies of Pathologic Tissue Eemoved from Chronically Infected 
Nasal and Accessory Sinuses.— In a preliminary report of the liistologic 

changes encountered in a selected group of patients suffering from 
disease of the nasal and accessory nasal sinuses, Mullin and Patt 
{Ann Otol, Rhmol. and Laryiigol, 1928, 37, 128) tabulated the finLgs 
of 32 cases. For convemence, exclusive of neoplasms, the histoloric 
changes were classified into four groups-edema, fibrosis, leukocytic 
reaction, and glandular l^erplasia or atrophy. No constant finXa 
was present which would enable one to correlate a definite of 
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sj^mptoms with the pathologic lesions. In the asthmatic cases the 
■histopathologic lesions and the symptoms were the most closely related, 
but even among these the findings were not constant. The most severe 
type of sinus infection, as judged by destruction of tissue and the poly- 
morphonuclear leukocytic reaction, was found in cases of bronchitis and 
of cough without local pain. Certain changes were sufficiently constant, 
however, for their absence to permit a negation of the presence of a 
disease process in the sinuses. 


A Further Discussion of Affections of the Optic Nerve Due to Sinus 
Disease.— In discussing the same subject Coffin (Ann. Oiol., Rliinol 
and Lanjngol., 1928, 37, 165) differs with Loeb’s conclusion that the 
bacteria or toxins from the diseased sinus are borne either arterially or 
lymphatically direct to the nerve, claiming that the affection of the 
optic nerve is brought about mechanically by the disturbed circulation 
of the parts and that the changes in the nerve might as easily be pro- 
duced by infection of a sinus most distant from the nerve. Coffin 
emphasizes another not generally recognized manner of disturbance of 
the optic nerve from sinusitis, namely, a phlebitis of the ethmoidal and 
ophthalmic veins. Clinical comparisons are made, and pictures are 
reproduced, to substantiate his ideas. 


Ligation of the External Carotid Artery for Persistent Nasal Hempr- 
rhage.— In cases of severe spontaneous, traumatic or postoperative 
arterial hemorrhage about tire nose or throat, in which ordinary hemo- 
static measures fail, carotid artery ligation furnishes a formidable con- 
trolling procedure. As most of these regions are, supplied by branches 
from the external carotid artery, ligation should be limited to it— par- 
ticularly in view of the fact that less danger ensues than in ligation of 
the common carotid artery. After a consideration of the surgical 
technique involved, Abrahams (Arch. Otolaryngol., 1928, 8, 29) reports 
a case of serious recurrent nasal hemorrhage following an operation on 
the right ethmoidal and sphenoidal sinuses, wherein ligation of the right 
external carotid artery proved effective. 

Retrospectob’s Note.— The retrospector takes tins occasion to 
mention a case of severe, persistent epistaxis from tire left antrum 
following extensive fracture of the malar bone; in which recovery fol- 
lowed left external carotid artery ligation after all other attempts to 
control the bleeding had failed. 


siipfpcof unselected cases, that the procedure is large! 

successful nr. radical operations were complete! 
and odor. resulted in a decided decrease of discharj 

improved in intracranial complications. The hearing wi 

note that the poorest ^ ^ is interesting 1 

s occurred in all cases in which the discbarf 
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had existed for less than a year; and that the most favorable results were 
seen in those cases with a discharge of from five to fifteen years’ dura- 
tion. Tonsillectomy was beneficial. Headaches and vertigo were 
relieved in 84 and 70 per cent, respectively, of those individuals so 
afflicted. 


The Histology and Pathology of the Articulation of the Auditory 
Ossicles. — In studying many microscopic sections of normal and patho- 
logic aural states in Alexander’s laboratory, Druss (Arch. Oto-laryngol., 
1928, 8, 56) observed that tire normal articulations of the malleus and 
incus and stapes consist of four laj’^ers in each ossicle: bony, calcified 
cartilage, hyaline cartilage and a variable terminal layer resembling 
fibrocartilage, connective tissue, endotlielium, and so forth. In his 
opinion, the articulation is not that of a real jojnt, but rather a type 
of symphysis between the two ossicles. Ankylosis of the ossicles was 
of comparatively frequent occurrence and may be classified in the group 
of normal and considered a phylogenetic variety. The articulations 
were 'Seldom the site of pathologic lesions, due in all probability to the 
resistant capsule sm'rounding the joint. In only 1 case of the 37 exam- 
ined, including 16 cases of suppuration of the middle and inner ear, was 
there also suppuration within the joint. 


RADIOLOGY 


UNDER THE CHARGE OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSUDTING PHYSICIANS, SECTION OF ROENTQENODOGY, MAYO CDINIC, 

ROCHESTER, MINN. 


Roentgenologic Manifestations in Eighty-seven Cases of Gastric 
Syphilis. — ^In the records of the Mayo Clinic from 1913 to the present 
Mooke and Aurelius (Am. J. Roent. and Rad. Ther., 1928, 19, 425) 
have found 87 cases in which the evidence of gastric syphilis was con- 
vincing. Of the patients 60 were men, 27 were women. Predominance 
of the disease in the fourth and fifth decades of life was indicated by the 
fact that 41 of the patients were between thirty and forty jmars of age 
and 26 were between forty and fifty years; the youngest patient was 
twenty years, and the oldest sixty years of age. In most patients of 
the series there was marked loss of weight, epigastric pain or distress 
vomiting, achlorhydria, anemia without cachexia, and rarely hema' 
temesis (4 of the 87), these symptoms constituting the syndrome so 
frequently described. Based on the roentgenologic manifestations 
tliree ma]or types were distinguishable: (1) preDvioric- (2) ^ 

hour-glass; (3) diffuse. Seventy per cent of Sasi wem oTtt first 
or prepylonc type, in which the deformity adjoined tTie p^LrS td 
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extended proximally in varying degrees. Almost without exception the 
defect was concentric and rather symmetric. As a rule, contraction was 
pronounced and the lumen narrowed progi’essively toward the pylorus, 
resulting in a spicular form of the barium shadow, although in many 
instances it was of tubular shape with constant diameters. Whether 
short or long, the contracted lumen pursued a straight or fairly direct 
course and was never markedly tortuous; occasionally its margins were 
quite smooth but more often they were slightly h-regular. Second in 
frequency was the median type comprising 22 per cent of tlie series. 
In this type the pyloric and cardiac extremities of the stomach were not 
involved and the lesion was confined to the segment betv^een them pro- 
ducing hour-glass deformity. As in the first tjqje, the filling defect 
tended to be concenti’ic and symmetric, and the lumen of the con- 
stricted area was- relatively smooth. A notable feature in most of 
tkese cases was the gi’eat length of the constriction so that the shadow 
of the deformed stomach resembled a dumbbell rather than an hour 
glass. Only 8 per cent of the cases were of the third tj^pe, with such 
diffuse involvement that little of the stomach remained normal. Here 
again concentric contraction wms dominant. Though obvious in all 
cases, it varied in degi'ee and in one instance Avas so extreme that the 
distal three-fourths of the gastric lumen was represented by a scarcely 
visible tliread of barium wlule the cardiac segment was reduced to. a 
small pouch. All three types had features in common. Peristalsis was 
lacking in the deformed area and was seldom active in the unaffected 
portion. Gaping of the pylorus was observed frequently. Even 
with marked narrowing, gastric residues and dilatation above the steno- 
sis were rare. Most important of all was the rarity of a palpable mass. 
Often there was a vague sense of resistance but only once was a tumor 
felt distinctly, Despite numerous simulants, such as cancer, hyper- 
trophy of the pyloric ring and gastrospasm from extrinsic causes, the 
authors feel that the Roentgen diagnosis of syphilis is possible in a high 
percentage of cases. This disease is always to be thought of in cases 
with a long, central hour-glass, or prepyloric narrowing without a 
palpable tumor, or when a patient has a lesion resembling scirrhous 
cancer but is relatively young, or Avhen the patient is neither cachectic 
nor greatly weakened notwithstanding extensh'^e disease of the stomach. 


Some Pseudovesicular Shadows and Other Pitfalls in Gall Bladder 
Roentgenology. — In the direct examination of the gall bladder without 
the aid of cholecystography, Case {Radiology, 1928, 11, 1) is of the 
opinion that a small rounded ovoid shadow in the right upper quadrant, 
distinctly not caused by the inferior border of the liver or kidney, is in 
all probability due to something else than the gall bladder. This is 
shown by the fact that the shadow may appear in patients from whom 
u has been remoA’^ed and by the further proof diat the 

thf. rv j by the Graham method does not coincide with 

mentioned. Case believes that this shadow is usually 
of the liver^ Portion of the duodenum, or by one of the small lobes 
tions apniv M Pyloric end of the stomach. The same explana- 

first part of the so-called “gall bladder impression” of the 

bladder. enum, formerly attributed to pressure of the gall 
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On the MationsMp oi the InsesSon of Fats "f 
BMder.-SiLVEEMAH and Denis (^itohgy. l. . . ) ,, 



together or separately produces appreciaui^ uiE.i.v -yb ° chadow of 

Nonemulsified M (olive oil) had practically no “ 

the gall bladder. In none of the patients examined 
increase of fat in the blood at the time the gall bla er 

The Normal Cholecystograpluc I^esponse.--In aseries of 251 pati^ 
responding normally to cholecystography at the Mayo , -found to 
opLted L for various abdominal lesions, 19 per cent we found to 

have disease of the gall bladder. ICiRKniN ^ g 

therefore, points out that positive cholecystograp c gn ggggg 
higher percentage of accuracy than negative stones 

or nearly 15 per cent of the series, definite 

was found at operation, although the cholecystogram rpsoonsesin 
every respect; Kirklin thinks that the percentage of nor P 

such cases is probably higher than is generally Relieved P 

instances were stones found, and these were mos y , ^ 
number. In conclusion, the author points put ^hat win le the ^ 
bladder is believed to be sensitive to autonomic ner aooarently 

behavior in the cholecystogram as observed m series ^ 

seldom affected by duodenal ulcer, chrome appendicitis, pelvic lesio 
and many other diseases of abdominal organs. 

Cholecystography in the Late Months of 
teen primipar^ ^ahined by Levyn. Beck and ^hon 
U, &) the intravenous injection of 

ptoduid no harmful eSect on the motte, fetas, or S 

pregnancv In 10 the concentration of the dye and response to th 
L^en meal were normal; in all these cases the 

high position, and in 6 instances pressure defects m the shadow were 
demoLtrable. The authors do not believe that 
a shadow in 7 cases was due to pressure but leave 
it was due to disease of the biliary tract which was 
origin. Morning sickness occurred more often m patients 
no shadow of the gall bladder was obtained. It is suggested that 
during the entire course of pregnancy a properly balanced fatty meal be 
taken daily to stimulate emptying of the gall bladder and prevent 
stagnation of the bile with the precipitation of cholesterol and the forma- 
tion of stones, , „ . j -mt 

In the general discussion of the foregoing paper bherwood Moore, 
who has been intimately associated with Graham in the development of 
cholecystography, said that the intravenous administration of the dye 
is perfectly safe both in pregnancy and during the puerperium. He 
had given the drug in this manner to 28 patients in the late months of 
nrecmancv. On the other hand, Conyers, in further discussion, .stater? 


that he did not give the drug m cases or pregnancy, as several women 
had menstruated freely fifteen to twenty minutes after taking the dye, 
pd a number of w’’omen had severe uterine cramps following the 
injection. 
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Roentgenologic Aid in the Diagnosis of Hens.— Case (Am. J. Roenf. 
and Rad. Ther., 1928, 19, 413) again shows that the widely dilated gas 
distended loops of bowel characteristic of ileus, are demonstrable with 
the Eoentgen ray, and usually without the aid of a barium meal or 
enema. Roentgen ray study can be made at the bedside, disturbing 
the patient little if at all. In general, obsti’uction of the small intestine 
is indicated by irregular gas areas, mostly in the center of the abdomen, 
and gas collections over fluid levels, more broad than high. Usually 
the diaphragm is not elevated. Often the wall of the bowel is not seen, 
but when visible exliibits ICerkring’s folds as a herring-bone effect. 
Sometimes the gas distended segments lie parallel to each other like 
the steps of a ladder. The method is of special value immediately after 
operation in abdominal cases, and, in the absence of dilated intestinal 
loops, the presence of ileus is to be doubted. 

Tissue Changes after Salvarsan and Bismuth Injections.— Lessee 
(Fortschritte a. d. Geh. d. Roent, 1928, 37, 486) describes 3 cases in which 
dense shadows were demonstrable in the pelvis after intramuscular 
injections of salvarsan or bismuth. The patients were children two or 
three years of age who had been treated for congenital syphilis. In 2 
instances the injected drugs had evidently been completely absorbed 
and the shadows which remained were attributed to myositis ossificans 
set up by irritation. Whatever the cause of the shadows, they might 
easily be misinterpreted by the roentgenologist if he is unaware of the 
patient’s history. 
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Tuberculoma of the Central Nervous System. — Anderson (Arch. 
Neurol, and Psyckiat, 1928, 20, 354) analyses 27 cases and reports: 
Average age in 22, 31.8 years; males, 77.7 per cent; solitary tubercles, 
^4 per cent; size of tumors ranging from 2 by 2 cm. to 4 by 8 cm.; 
location showed no predilection for either side but the majority of the 
esioM were supratentorial; the weight of the brain was not increased 
DTPS t appeared generally larger than normal; meningitis was 

onlv^nn^ cent; tubercle bacilli were noted in the spinal fluid 

as to incidpnp spinal fluid cell counts ranged from 2 to 320; 

He considers tumors, tuberculomas constitute 15 per cent, 

eclipsed by the signs o/^°^ syndrome may be present but is usually 
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Lesions in the Brain and Death Caused hy Freezing. Bendeti 
(Arch. Neurol, and Psijehiaf., 1928, 20, 319) finds that in 1 human being, 
1 guinea pig and 1 rabbit that were frozen to death, congestion and 
miliary hemorrhages in all parts of the brain. There was also rnarked 
pulmonary congestion. In the human brain the nerve cells also showed 
severe vacuolization. She considei's these changes to be due to the 
forcing of the blood to the brain by the peripheral ischemia. The fact 
tliat the vacuoles did not occur in the nerve cells of the lower aniinals 
she considers due to their smaller size, their lower grade of specializa- 
tion or to the shorter period of exposure to the cold. She takes issue 
auth the common statements in the literature that the anatomic changes 
due to death by freezing are not distinctive. 


Tumors of the Nervus Acusticus, Signs of Involvement of the Fifth 
Cranial Nerve. — Pabker (Arch. Neurol, and Psychiai., 1928, 20, 309) 
finds signs of involvement of the fifth nerve in all but 1 of 53 proved 
cases of tumor of the acoustic nerve and these signs were second in 
importance to those of injury to the eighth nerve. Parasthesia was 
common and in 5 cases it antedated the symptoms of involvement of 
the eighth nerve. Anesthesia and weakness of tlie muscles of mastica- 
tion were less marked. Disturbance of the corneal reflex was present in 
5 cases. Pain occurred in 4 cases in 1 of which it was identical with 
that of tic douloureux. Because of tlie frequency of involvement of 
the fifth nerve and its early occurrence, the author considers a careful 
examination essential where symptoms suggesting a tumor of the 
acoustic nerve are present. 


Studies in Epilepsy, the Fibrin Content of the Blood. — Lennox (Arch. 
Neurol, and Psychiat., 1928, 20, 345) reports the measurement of blood 
and plasma fibrin in 100 patients with epilepsy and finds the average 
concentration of fibrin in the plasma approximately 19 per cent above 
the average concentration for normal persons obtained by Foster. The 
concentration of plasma fibrin was abnormally high in 34 of the patients. 
In only 7 of these could the increase be accounted for by pyogenic or 
syphilitic infection and in the remaining 27 patients the cause of the 
increase was not apparent. He advises further investigation with 
simultaneous measurement of the speed of coagulation of the blood, of 
the sedimentation of the red cells and of the concentration of the other 
plasma proteins. 


Acute Toxic Encephalitis in Childhood.— Grinker and Stone (Arcl 
Neurol, and Psychiat., 1928, 20, 244) present a ciinicopathologic stud' 
of 13 cases. They review the literature on the subject. Five of the? 
cases occurred with severe neurologic symptoms and a definite focus n 
infection; 2 with severe neurologic symptoms and a fulminatine senti 
cemia; 1 with severe neurologic symptoms of 
without severe neurologic sympS S ^ 

scriet fever, Alfthe Sve cam?S 

3oop.ca„, «.e Wafa sho.e, 
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the subarachnoid space slightly distended with fluid, and the cut 
surfaces reddened and studded with visibly dilated vessels. The 
authors do not consider the macroscopic appearance of hyperemia as 
pathognomonic of encephalitis. The important findings microscopically 
were ttie absence of mesodermal infiltration, a profound destruction of 
ganglion cells, and changes in the local vascular system consisting of 
new vessel formation and stimulation of the vascular endothelium often 
leading to obliteration of capillaries. There was also a marked pro- 
liferation of the glia cells quite constantly foimd consisting mainly of 
cystoplasmic glia and oligodendroglia with few Hortega cells and no free 
mobile glia cells. The microorganism recovered from the focal infec- 
tions or from-the blood ivas a staphylococcus or a streptococcus. The 
focus of infection constituted in most instances the initial complaint. 
Spinal fluid examinations were entirely negative excepting in one case. 
The infections encountered were usuallj^' those of the upper respiratory 
tract, infections of the ear and mastoid, pneumonia, scarlet fever and 
septicemia. The clinical course they found fairly uniform; “rapidly 
developing symptoms of diffuse cerebral involvement, often associated 
with meningeal symptoms; early stupor; hyperpjnexia and death in 
from three to four days.” They believe the toxic agent exerted its 
influence by a hematogenous route. The suggestion is made that 
severe neurologic sequel® may develop from acute toxic encephalitis 
associated with acute infections if recovery occurs and that more 
attention should be directed to encephalitis as an etiologic factor in these 
sequel®. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OP 

OSKAR lOLOTZ, M.D., C.M., 

professor of pathology, UNTVEHSITY of TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 


“Filtrable Forms” o£ the Tubercle Bacillus,— In recent years a very 
great interest has been aroused in the question of filter-passing forms of 
the tubercle bacillus, and the European, particularly tlie French, litera- 
ture is filled with papers on this subject. Cooper and Petroff (/ . 
Infect. Bis., 1928, 43, 200) in a critical reA'iev' of the rather confusing 
reports have indicated certain possible or probable errors in technique 
and have added a number of observations of tlieir own. TSvo angles of 
the problem- are particularly discussed. The first is the filtration of 
anrl tuberculous^ materials through Chamberland and other filters 
the animals of, and attempts to obtain growth from 

positive indeed was either a positive culture or a 

did occur mav Process obtained in the guinea pigs and these that 
the whole tubercle bnolu^ the result of a chance passage of the filter by 

us. However, the mass of etndence supporting 



PATHOLOGY AISID BACTERIOLOGY 


147 


the occurrence of the filtrable forms has been the finding of acid-fast 
rods in the swollen, but not caseous, lymph nodes and the development 
of cachexia in the inoculated animals. The &st observations are 
greatly weakened in their significance by the finding of acid-fast organ- 
isms in the lymph nodes in 33 per cent of normal or at least uninoculated 
guinea pigs by the authors and the development of cachexia is known to 
follow inoculation of foreign proteins, and may be the result of inter- 
current disease and infections such as in the middle ear or the sinuses. 
The second angle of the problem is concerned with the possible passage 
of the filtrable form from mother to offspring. The general evidence is 
that tubercle bacilli are transmitted very rarely from mother to off- 
spring when the placenta is perfectly normal and free from tuberculosis. 
Moreover, placental tuberculosis is not nearly as rare as is generally 
supposed and that in clinically active tuberculosis it is very probable 
that the permeability of the bloodvessel wall may be so altered as to 
permit, without actual placental infection, the escape into the fetal 
blood of intact whole organisms. These suggestions indicate that 
congenital tuberculosis when it does occur can be explained without 
the involvement of filtrable forms of the bacteria. There is little known 
about the life cycle of the tubercle bacillus and the occurrence of filtrable 
forms should not be ruled out if the evidence is satisfactory, but at 
present it is not necessary to accept the hypothesis of filtrable forms to 
explain the facts at hand. 

V 

The Dick Test and Allergy.— The skin reaction to the toxin of the 
scarlet fever streptococcus is so irregular following antigen administra- 
tion that Hardy {Proc. Soc. Exper. Biol, and Med., 1928, 25, 725) 
believes the explanation is to be found not in toxin reaction and anti- 
toxin production but ratlier in considering the phenomena as examples 
of allergy. A negative Dick test may signify that an individual has not 
yet been sensitized, or has been sufficiently stimulated to have developed 
circulating antibodies, which mask the allergy. 


Regional Vaccination. — General vaccination by subcutaneous injec- 
tion has been rather disappointing as a curative measure in many 
infections. Local vaccination as adrmcated by Besredka has been 
receiving recently an increased attention and now Poincloux {Comp, 
rend. Soc. de hiol., 1928, 99, 287) advocates a third method of immuniza- 
tion — vaccination at the portal of entry or regional vaccination, using 
the word regional to include the tissues at the portal of entry of the 
pathogenic germ and the organ in which the germ has become established 
and is doing damage. He reports, in gonococcus and other infections 
of the cen^ix uteri, that with minimal amounts of auto vaccines (5 drop.s) 
he obtained a violent reaction and favorable results only when he in- 
jected his vaccine at the actual portal of entry. Purther reports on 
the application of this principle of treatment '(Poincloux and Weiss- 
mann, idem, p. 290) gives the results in patients with salpingitis, three 
infections by the gonococcus and one by the colon bacillus; in many 
patiente with metritis (idem, p. 3/4) and in two with chronic gonorrheal 
urethritis and one vuth acute gonorrheal rheumatism {idem, p. 469). 
j. he benefit from this method of treatment was very encouraging. 
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HYGIENE AND PUBLIC HEALTH 

UNDER THE CHARGE OF 

MILTON J. ROSENAU, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASSACHtISE'I*rS, 

AND 

GEORGE W. McCOY, M.D., 

DIRECTOR OP HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE. 

WASHINGTON, D. C. 


An Epidemiological and Statistical Study of Tonsillitis, Including 
Related Throat Conditions.— Collins and Sydenstbickee {Puh. Health 
Bull., No. 175, July, 1927) present an exhaustive statistical study. The 
more important points in the summary are as follows : “Tonsillitis and 
other throat conditions appear to constitute 5 to 10 per cent of the 
measurable illness from all causes and from 15 to 20 per cent of the ill- 
ness due to respiratory diseases. Cases of tonsillitis and sore throat 
seem to be mu^ more frequently accompanied by general symptoms 
such as fever, aching, chilliness, and constipation than cases of coryza or 
bronchitis. The incidence of tonsillitis and related conditions of the 


pharynx is higher among children of school ages than before or after 
those ages. Laryngitis, on the other hand, appears to occur more 
frequently among adults than among preschool or school children, 
tonsillitis and related conditions of the pharynx appear to be the only 
important respiratory affection which shows this particular age inci- 
dence, that is, higher during the school ages than among younger or 
older persons. The incidence of tonsillitis and related conditions of the 
pharynx appears to be considerably higher for females than for males. 
Unlike other respiratory conditions, the reported incidence of tonsillitis 
and related throat cpnditions apparently does not increase during 
periods when influenza is epidemic. Nor is there evidence of important 
independent epidemics of tonsillitis and other throat conditions, except 
septic sorethroat. There is, however, a fairly regular seasonal varia- 
tion in the incidence of these diseases. Tonsillitis and related throat 


conditions are relatively unimportant as causes of death. In about 75 
per cent of the deaths in which some disease of the pharynx is involved, 
some other cause is specified either as tlie primary or a complicating 
cause of death. The most common diseases certified as joint causes 
wth diseases of the pharynx are, in the order of their frequency, heart 
disease, pneumonia, septicemia, nephritis, rheumatism, bronchitis 
aM tuberculosis. The frequency of tonsillectomy varies greatly in 
Sections of the country. In general, the more urban the dis- 
the Arm are performed. Tonsillectomy rates in 

about 19^(f times as frequent now as they were 
prevalence of j®? does not account for all the decrease in the 
certain nonresniraw^'li^^^'^® increasing age. The incidence of 
■u-espiratory disoases varies with thj condition of tl.o tonsils. 
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The incidence of illness from rheumatism, heart conditions, cervical 
adenitis and ear conditions tends to be lowest among children with 
normal tonsils, higher among those with defective tonsils, and highest of 
all among those with removed tonsils. Presumably these more or less 
chronic conditions clear up only slowly, if ever, after the tonsils have 
been removed. For this type of condition, special treatment in addition 
to the removal of the tonsils may be necessary. The incidence of 
illness from rheumatism and related conditions appears to be higher 
among adults who have attacks of tonsillitis than among those who are 
free from tonsillitis. The incidence of diphtheria among children with 
defective tonsils seems to be much higher than among children with 
removed tonsils. Among children with normal tonsils it appears to 
be only slightly higher than among those whose tonsils have been re- 
moved. The incidence of measles, whooping cough, chickenpox, and 
mumps all appear to be higher among children whose tonsils have been 
removed than among either of the groups with the tonsils present. 
Similar differences are indicated by rates based on susceptible children 
only, eliminating from consideration all children who had suffered a 
recognized attack of the disease prior to the period of observation. 
A higher proportion of children with removed or normal tonsils were 
judged on clinical evidence to be of excellent or good nutrition than in 
the case of children with defective tonsils. However, the hemoglobin 
index in a small group of children did not reveal any difference among the 
various tonsil groups with respect to nutrition as indicated by this index. 
Height and weight measurements and records of growth in weight over 
a period of nine months for a group of school children did not show any 
advantage in the growth of one tonsil group over another.'' 
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THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 

SESSION OF NOVEMBER 19, 1928 


The Nature of the Hyperglycemia Associated with Anaphylactic 
Shock in the Dog.— Isolde T. Zeckwer and J. Ernest Nadler (from 
the Department of Pathology, University of Pennsylvania). It has 
recently been shown that hyperglycemia accompanies anaphylactic 
shock. The present study is an attempt to determine the mechanism 
of this phenomenon, and to gain further data on the factors which are 
involved in the release of glycogen from the liver. The experiments 
were carried out on dogs because of the apparent absence of the asphyx- 
ial factor in anaphylaxis in this animal. The dogs w^ere divided into 
two groups: (1) intact animals, and (2) dogs in w'hich the left adrenal 
had been excised and the right splanchnic nerve cut long previous to the 
acute experiment. Both groups of animals were sensitized to horse 
serum. 
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At the time of the acute experiment, the dogs were given amytal as an 
anesthetic which has little effect on the blood-sugar level; artificial 
respiration was instituted to offset any respiratory disturbance; blood 
pressure was recorded; and frequent blood-sugar determinations were 
made preliminary to the induction of anaphylactic shock by the injec- 
tion of serum, and at frequent intervals after onset of shock. 

Nine unoperated dogs shoAved a rise in blood sugar during shock, the 
mean increase above the preliminary level being 0.057 ^ 0.006 gm. 
Six dogs which had been operated upon shoAved a relatively lower 
hyperglycemiia, the mean increase being 0.026 0.004 gm. In the 

latter, determinations of liA^er glycogen at the end of the experiment 
proA'^ed the presence of aA’^ailable glycogen. 

Determinations of the oxygen content and percentage imsaturation 
of the arterial blood before and during shock ruled out the possibility 
that the hyperglycemia Avas due to inadequate ventilation. 

The rise in blood sugar, Avhich occurs in spite of the loss of adrenal 
activity, is considered probably due to the A-^enous stasis of tlie liver, 
which is a conspicuous feature of canine anaphylaxis, because this rise 
in blood sugar can be simulated in the normal nonsensitized dog by 
mechanically constricting the hepatic A^eins for a brief interA'^al. 

The conclusion is made that tJiere are two factors responsible for the 
hyperglycemia associated AAuth anaphylaxis: (1) Sympathetic stimu- 
lation by Avay of the splanchnic nerA’^es, invohdng the activity of the 
adrenals, and (2) glycogenolysis, resulting directly from venous stasis of 
the liA'^er. 


The Form of the Action Potential Wave in Nerve.— W. R. Amber- 
son and A. C. Doaatsting (from the Department of Physiology, Uni- 
versity of Pennsyh^ania). We haA'-e confirmed the observation of 
ZoTTERMAN (J. Physiol, 1928, 66, 181) that the electric response, pro- 
duced by tAvo action potential AvaA'-es in close succession, does not reach 
a full doubling of tliat given by a single Avave unless the time interval 
between the AvaA’-es is greater than 50 sigma. We secure full doubling 
of the response, as measured by the maximal deflection of a highly 
sensitiA'’e DoAAming moAung-maghet gaWanometer, only when the^stimu- 
lus interA’’al is greater than 100 sigma, at temperatures aboA’^e 15 C., or 
greater than 150 sigma at loAver temperatures. 

The explanation of this long delay in recovery of the electrical prop- 
erties has, Ave belieA’^e, been secui’ed in a study of photographic records 
of the form of the galA'anometer deflection produced^ by a single action 
potential AvaA’^e, or by two aawcs in close succession. In a freshly 
excised nerve the form of the deflection giA^en by the single nerA’^e impulse 
differs radically from that produced by a break induction shock. When 
the nerA>-e is in air, and aboAm 15° C., tliis difference consists (1) in a 
prolongation of the time necessary for maximal deflection, indicating a 
persistence of “negatiAuty” for at least 100 sigma, and (2) in a later 
^ing to the other side of the physical zero, indicating a more delayed 
secTOds”^*Tf “ after-positiAuty,” Avhich may continue for several 

such low persistent elements of the action potential waA^e are of 

ence in record«5f i sive almost no evidence of their exist- 

c-orcls taken with more rapidly moving but relatively insensi- 
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tive instruments, such as the string galvanometer or the various oscillo- 
graphs. They persist for such a time, however, that their total elec- 
trical discharge may be considerably greater than that given by the 
well-known initial electrical discharge at high voltage. We believe that 
interference between the second action potential wave and these per- 
sistent remnants of the jfirst is responsible for the long delay in recovery 
observed in our earlier experiments. 

The character of these persistent potentials is easily modified by 
various factors. After long inactivity of the nerve they tend to dis- 
appear, so that finally the deflection given by the action potential wave 
may be almost identical with that given by a break induction shock. 
They reappear when the tissue is repeatedly stimulated and become the 
more evident, the greater the preceding activity. In air, and above 
15° C. the “after-positivity” is always present, but this element of the 
action potential wave completely disappears upon the application of 
low tensions of CO 2 or of expired air. In sudi an atmosphere the per- 
sistence of negativity becomes very marked; in the extreme case we 
have seen it endure for thirty seconds. 

By curve anal^'^sis altogether similar to tliat which is used in modern 
myothermic studies the time relations of the potentials producing the 
deflections can be approximately determined. Our evidence indicates 
that, when two or more impulses follow each other at short intervals, 
these persistent E. M. F.’s may be partially summated. Their inter- 
vention in central nervous phenomena, therefore, seems possible. Their 
easy and rapid modification by changes in conditions which at least 
simulate physiologic states suggests that' they may have functional 
significance. 


The Efiect of Valence on Cellular Permeability to Water.— Bald- 
VUN Ltjcke and Morton INIcCutcheon (from the Laboratory of 
Pathology, University of Pennsylvania). When a cell, such as tlie egg 
of the sea urchin, is placed in a solution hypotonic with respect to its 
natural medium water enters under the driving force of osmotic pressure 
and the cell swells. The rate of entrance of water, per unit of time, per 
unit of surface, and per unit of pressure may be defined as the permea- 
bility of the cell to water, and depends on a number of factors such as 
temperature and composition of the medium (J. Gen. Physiol., 1928, 
12, 129). In the case of the spherical egg of the sea urchin, Arbacia 
punctulata, the osmotic swelling proceeds relatively slowly and permits 
accurate measurements of the diameter, from which volume and surface 
of the cells can be calculated. 

In the present experiments the cells were placed in hypotonic solution 
of dextrose to which had been added the salt to be tested. Two series 
of e>^eriments were undertaken: One with a group of cobaltamine 
chlorides, in which the valence of the cation ranged from 1 to 6, and 
one with potassium salts in which the valence of the anion ranged from 
1 to 4, or 1 to 3, respectively. It was found that permeability to water 
IS regulated, at least in part, by the sign and the number of changes on 
the ions m the medium, in the sense that cations decrease and anions 
increase permeability to water; and these effects increase rapidly with 
the valence of the ion. It was further shown that it is possible to 
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determine the concentration of a cation which will oppose tlie effect of an 
anion in its tendency to increase permeability to water, and conversely, 
the restraining action of a cation on osmosis may be balanced by the 
proper concentration of an anion. 


Water and CMorid Balances in Pneumonia.— J. H. Austin and 
F. W. SuNDERMAN (from the Department of Research Medicine, 
University of Pennsylvania). The water balance Avas measm-ed before 
and after the crisis in a series of 5 cases of lobar pneumonia by means of 
daily weighings of the patients and weighings of ingesta and egesta. 
The picture is predominantly one of a negative water balance in both 
periods. The caloric intake was small, especially before the crisis, at 
which time there was a dally negative nitrogen balance from 10 to 20 gm. 
If the performed water from metabolized tissues and the water of oxi- 
dation from these tissues are considered in connection with the water 
balance then there would appear to be a tendency toward increase 
in the percentile water content of the tissues before the crisis and a 
decrease following the crisis. 

Our chloride-balance studies may be dmded into two groups; the 
first consisting of 4 patients under the ordinarj’^ regime in which the daily 
chloride intake averaged betv^een 1 and 1.5 gm. NaCl; and tlie second 
consisting of 3 patients receiving from 15 to 30 gm. NaCl daily before 
the crisis. The first group excreted more salt than tliey ingested during 
the precritical period, whereas the opposite occurred in the second 
groupi The precritical low Cl excretion in our pneumonia patients 
was a consequence of the low Cl intake and under the ordinary r^ime 
the Cl balances were negative rather than positive. 
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P HYSIOLOGISTS and clinicians agree that intestinal put' 
refaction is an abnormal and a serious condition which 
leads to functional disorders and even structural changes. 

Under normal conditions Nature guards against putrefac- 
tion by promoting the growth of protective germs, notably 
B. acidophilus and bifidus. 

These benign organisms will only thrive on the right kind 
of soil and hence the rationale of feeding with the food, Lacto 
Dextrin, which acts as culture media for the growth of the 
normal anti-putrefactive germs. 

The method of changing the intestinal flora with Lacto 
Dextrin and, in obstinate cases, combining its use with Psylla 
(plantago psyllium),has been described in the scientific presen- 
tation “A Practical Method of Changing the Intestinal Flora”, 

Why not send for this book and for free clinical trial package? 

The coupon is for your convenience. 


THE BATTLE CREEK FOOD COMPANY 

Dept. A.S.l, Battle Creek, Michigan 

of Lacto Dextrin and Psylla, also 
copy of treatise, A Practical Method of Changing the Intestinal Flora”. 
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When Gene Tunney describes his methods 
of keeping fit, even medical men are inter- 
ested. For it is well known that the retired 
heavyweight champion has exhibited un- 
usual care and intelligence in building up 
and maintaining perfect health. 

Tunney says: 

“I started taking Nujol internally seven 
years ago. The first month Nujol brought 
remarkable changes in my physical con- 
dition. Gas pockets no longer formed in 
my stomach and intestines. My elimina- 
tion became active and normal. My ap- 
petite increased and a desire for intensive 
training was created. Since that time I 
nave taken Nujol about five nights a 

^ regulated myself to the 
amount necessary to keep my elimination 


normal. If I discover that I have taken an 
overdose I stop its use for a couple of 
days, when I renew my daily practice of 
taking a swallow from the bottle before 
retiring. 

“I have found during my seven years’ 
experience with Nujol that it is not habit- 
forming, or in any way unpleasant or 
harmful.”. 

Tunney is equally enthusiastic about Nujol 
as an external rub. He had his trainer 
use it on him regularly. 

Endorsements such as this are valuable 
evidence of the effectiveness of Nujol to 
keep the system functioning as it should. 
It is recommended for regular use and 
also to treat special conditions. 
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THE ALKALIS AJNfD 
RESPIRATORY DISEASES 

Recent work on influenza, the common cold, 
pneumonia and catarrhal fevers in general 
has served to focus attention on the value of 
alkalinizing the patient as an important part 
of treatment. 

During the influenza epidemic of 1918 pa- 
tients so alkalinized showed a low mortality 
rate and, in the main, a quick convalescence 
to final recovery. 

BiSoDoL affords a rational method of al- 
kalinizing the patient wthout setting up 
stomach disturbance or tending to produce 
an alkalosis; 

Its clinical value as an antacid has also been 
demonstrated in the treatment of cyclic vom- 
iting, the morning sickness of pregnancy, 
gastric hyperacidity and in combat- 
ing the after-effects of alcoholism. 

BiSoDoL is not advertised to 
X the public. It is a pre- 

scriptiou product. 
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V. ■ 




The BiSoDoL Company 

NEW HAVEN, CONN. 

Dept. A- S. 1 








BiSoDoL 

Please Mention THIS JOIIIlNAh When IViuting to Ada-ektisees 

23 


In. pneumonia 

Start treatment early 

In. the 

Optochin Base 

treatment of pneumonia every hour lost in beginning treatment 
is to the disadvantage of the patient. Valuable time may often 
be saved if the physician will carry a small vial of Optochin Base 
(potyder or tablets) in his bag and thus be prepared to begin 
. treatment immediately upon diagnosis. 

Literature on request 

MERCK &. CO. INC. Rahway, N. J. 


W/'.VdVWWi 

To Replace Lost Alkalies 

' In states of alkali depletion with their attendant symplems, 

a convenient and rational tnethod of alkalizattost ts 
afforded in the prescription of Kalak Water. 


Kalak Water contains a mixture of the elements normally 
present for maintaining the alkali reserve. Besides 1.0326 
grams of Disodium phosphate. Sodium chloride and 
Potassium chloride, each liter carries a total of 6.6648 
grams of the bicarbonates of Calcium, Magnesium, Sodtum 
and Potassium. 

1 liter of Kalak Water requires 710 cc. of a standard tenth- 
normal hydrochloric acid solution for neutralization of the 
bases present as bicarbonates or carbonates. 

Kalak Water is the strongest alkaline water of commerce. 



Kalak Water Company 
6 Church St. New York City 




Patient Types . . . 

The Chronic 

They have worn holes in the carpets of many a 
i waiting room and frayed the physician’s patience 
to shreds. 

Often, underlying the chronic condition is bowel 
j stasis and irrational use of harsh cathartics. 

I In such cases many chronics have been definitely 
benefited by a period of “habit time” education 
together with other rational treatment. 
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Rstrolagar affords a valuable 
aid 'lo diet and exercise in 
bringing about a restoration 
of normal bowel movement— 
the effect being purely 
mechanical. 


Petrolag^ simply acts by 
permeating the fecal content 
to produce a soft formed, 
yielding mass in the bo'»vel. 

Petrolagar is devoid of any 
harmful effect on the intes- 
tinal. musculature or the 
digestive processes. 

Petrolagar is composed of 
65 % (by volume) mineral oil 
wth the indigestible emulsi- 
fying agent, agar-agar, and is 
prescribed in preference to 
plain mineral oil. 



laboratories, Inc. 

536 Lake Shore Drive, Chicago 
-^^ttOemen:’ — -Send me copy of 

brochure ‘‘Habit Time’? 
iol howel movement) and speci- 
mens of Petrolagar. g j 

* Ur. 

A.ddrt5«s . * * 
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specially for Clinical 
Photography 


The Eastman Clinical Camera Outfit con- 
sists of one 5x7 camera with focusing 
scale SQ that same size or reductions may 
be made accurately, i^-size etc. 

The lens is a Kodak Anastigmat /-y-T 
mounted in a Kodamatic shutter. The 
camera stand is very rugged with, a top 
which may be set at any angle from the 
horizontal to vertical. 


,2<T> 


A special back is supplied for enlarging 
and another for making lantern slides. 
Two new design lighting units, Kodalites, 
are supplied, also, as part of the outfit. 


ijars 

While, obviously, this is a very 
adaptable outfit, it is of such a 
simple design that it is almost as 
easy to operate as a Kodak. 

The Eastman Clinical Camera 
Outfit costs but $180, complete. 

It is being used in countless ways in many 
of the leading institutions as well as in 
private practices. Gross specimens, ortho- 
pedics, operating technics, burns and skin 
diseases are but a few of the subjects daily 
recorded with it. Use the coupon below for 
your copy of "Elementary Clinical Pho- 
tography” which explains the use of this 
outfit and its applications. 



TheEaslman Clinical Camera and Stand 
shown here arc part of a complete outfit for 
clinical photography. The other units are 
a lantern slide back, an enlarging back, 
and two Kodalite lighting units. 

Price, complete, $180 


Eastman Kodak Company, Medical Division, 

351 State Street, Rochester, N. Y. 

Gentlemen : 

Please send me a copy of “Elementary Clinical Photography.” This is without 
obligation to mo. 

Name ^ 

Address . ' 
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117 Hudson Street 


New York, N, Y. 


JOtmNAL 
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Why Punish a Sick 


E 


ven the fussiest child can- 
not guess that Lacricin is 
80 per cent castor oil. 

If you shake it up with a 
little water or milk, he will 
not know he is taking medi- 
cine at all, because Lacricin 
solves the age-old “castor oil 
problem.” 


The objectionable taste 
and odor and the oiliness 
have vanished — ^but the full 
therapeutic effect remains. 

With Lacricin, tasting is 
believing, so let us send you 
a bottle. Taste it, yourself, 
or try it on a patient with 
the “castor oil complex.” 


THE WM. S. MERRELL COMPAOT 

CINCKVNATI, U. S. A. 


MilK of Castor OU 



THE VTit. S. MERUEEl. COMPANY, 

Cincinnati, U. S. A. Dept. A. S. 

Gcntlancn: Please scud vie a bottle of Lacricin free of charge. 

Dr. 

Address ' 
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Reproduction of advertisement in January magazines 


Now you can prescribe LIGHT 
for home application 


The Eveready Sunshine Lamp and Ever- 
eady Sunshine Carbons, two products of 
the National Carbon Company, Inc., have 
been designed to bring into the home for 
nse at any time and any season all the 
essential rays of natural summer sun- 
shine. Ultra-violet, visible and infra-red 
rays are reproduced in substantially the 
same proportions as are found in natural 
sunshine. This lamp gives physicians an 
opportunity to prescribe controlled sun- 
Jigbt which can be safely used at home 
in prevention and cure of rickets and 
other cases where sunlight is indicated. 

As^ advertised and sold to the general 
public, ^however, the Eveready Sunshine 
Lamp is a producer of man’s closest 
upheation of natural sunshine. Our 
advertising and literature not only avoids 
man-made sunshine for 
the i-efdtr hut specifically directs 

caL o? consult Jxis physician in 

ss, to axoid the dangers of 


self-diagnosis, and to use light only to 
build up health. 

Regarding this conservative, ethical 
policy the Council on Physical Therapy 
of the American Medical Association had 
the following to say: “Your letter of 
JuV 2, 1928, outlining the proposed 
policy of National Carbon Company, 
Inc., was submitted to the Council for 
consideration. The policy therein out- 
lined is acceptable to the Council.” 

Should the condition of any of your 
patients indicate the use oy therapeutic 
light, as distinct from sunshine, you can 
instruct the removal of the glass filter 
in the lamp, and order the correct UT® 
of Eveready National Therapeutic Car- 
bons, which are sold on physician’s pre* 
scription only. , ,, , 

Write for booklets giving full dclniis 
of the Eveready Sunshine Lamp, Ever- 
cady Sunshine Carbons, and Eveready 
National Therapeutic Carbons. 


lONAL CARBON COMPANY, INC. 
»rbon Sales Division, Cleveland, Ohio 

"" EIES 

Tills JOUKnaj, Wunv W 
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Bernard J. Fantus (J.A.M.A. 1920, LXXV, p. 1695), Ely (J.A.M.A. 
1918, LXXI, p. 1431) and others refer to the value of alkalimzation in the 
prophylaxis and treatment of “catarrhal fevers” referring to a group of clinical 
conditions associated with inflammation of mucous membranes and rise in 
body temperature. 

When the system is saturated with alkalies there is poor soil for bacterial 
growth and resistance to infection is maintained. 

Where the fever is established alkalinization tends to mollify symptoms 
and hasten recovery. 

Phillips Milk of Magnesia is recommended as the ideal laxative-antacid 
in all forms of hyperacidity and constipation. 

It is not just an ordinary antacid for the palliative treatment of hyper- 
acidity — it also acts as a valuable eliminant of acid toxic wastes. 

Patients like Phillips Milk of Magnesia because it is pleasant and easy 
to take. 

Physicians prescribe Phillips Milk of Magnesia because it gets RESULTS. 


Philups 

^ Milk of Magnesia 


The physician is advised to beware of imitations of PhiUips Milk of Magnesia Kindly 
prescnbe in original 4-ounce and 12-ounce bottles, obtainable from druggists everywhere. 


“Milk of MasKcsia" has been the U. S. Registered Trade Mark of The Charles 
H. Phillips Chemical Co. and its predecessor Charles H. PhiUips, since 1875. 

Prepared only by The Charles H. Phillips Chemical Co., New York and London 
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LIQUID PEPTONOIDS WITH CREOSOTE 



Combines the active and known therapeutic qualities of creosote and 
guaiacol with the nutritive properties of Liquid Peptonoids and is 
accordingly a thoroughly dependable product of definite quantities and 
recognized qualities as shown by the formula: 


Each tablespoonful represents 


ALCOHOL (By Volume) . . . 

« 

• 

. m 

PURE BEECHWOOD CREOSOTE 

• 

• 

. 2 min. 

GUAIACOL 

• 

• 

. I min. 

PROTEINS (Peptones and Propeptones) 

« 

• 

. 5.15% 

LACTOSE AND DEXTROSE 

• 

• 

. n.3;< 

CANE SUGAR 

• 

• 

. 2.5^ 

MINERAL CONSTITUENTS (AsK) 

• 

• 

. 0.95% 


It acts as a bronchial sedative and expectorant, exhibiting a peculiar 
ability to relieve Bronchitis — acute or chronic. It checks as well a per- 
sistent winter cough and without harsh or untoward effect. It is agree- 
able to the palate and acceptable to the stomach — with merit as an 
intestinal antiseptic. Supplied in 12 02 . bottles. 

Samples on request 


THE ARLINGTON CHEMICAL COMPANY 

YONKERS, NEW YORK 


THE STANDARD 



LOESERS INTRAVENOUS SOLUTIONS 

CERTIFIED 

THE COUNCIL DECREES 

THAT INTRAVENOUS SOLUTIONS OF 
DEXTROSE (Glucose) 

MUST CONTAIN NO PRESERVATIVES 
Jr. A. M. A„ May 27, 1928 

We have for years claimed that cresol and other obnoxious preserrotives are out of 
place in such serious pharmaceuticals as intravenous solutions, h^nufarturers ol cheap 
imitations of LOESER’S INTRAVENOUS SOLUTIONS OF GLUCOSE employed 
the easy cheap method of using preservatives. 

Thoughtful physicians will specify glucose solutions prepared on a basis of research 
and studiously developed laboratory methods, insuring a pure solution and safety. 

LOESER’S INTRAVENOUS SOLUTION 
OF 

DEXTROSE (Glucose) 

stable solution of C. P. dextrose S0% wcieht to 
termetically sealed 20 C.C. and SO C.C. ampoules of Jena glass 

looser laboratory 

22 WEST 26th STREET ^ “^^^VENOUS LABORATORY] 
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TWENTY-SECOND YEAR 


THE ALEXANDE 


1. Oldest public investment trust in America. 

2. Has grown from ^1,200. to ^3,900,000. 

3. Participants have increased from 4 to 1290. 

4. Profits have averaged 15% per annum over 22 years. 

5. Has paid liberal dividends continuously for 22 years. 

6. Has no debts and no solicitors. 

7. New participants are always welcome. 


Assets, ^3,900,000. 

Combined assets of Fund and associated accounts, ^7,000,000. 
Apply for booklet, Room 1228 Land Title Building, Philadelphia 


Erythrol 

Tetranitrate 

Merck 


Literature on request 

Chart shows relative re- 1“ 

duction of pulse tension 1 

produced by 

1. Amyl Nitrite I 

2. Nitroglycerin 

3. Sodium Nitrite 

4. Erythrol Tetranitrate i 

MERCK & CO. I 

INC. I 

Rahwmy, N. J. Ill 


Effective V asodilator 

Useful in Angina Pectoris, 
vascular diseases, and as 
a prophylactic for anginal 
pain. 

Tablets — 34 grn. Bottles of 50 

Tablets — 34 grn. Tubes of 24 
and Bottles of 100 


(5 jmln. 3o|inf ti -45jmm. ithr. islmin. 90 jmm.i 65 tn 11 n.ElhT: U5lmm.isolmirLi&5lmm. 3| 
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CONSTIPATION 

In the Breast-Fed Infant 

HORLICK’S MALTED MILK 
has long been used with success 
in Uie prevention and correc- 
tion of constipation among 
breast-fed infants 

For the Nursing Mother — 

Many doctors advise nursing mothers to drink 
regularly each day three glasses of Horlick’s — the 
Original — Malted Milk, fiaowing that she will add 
to her own store of ener^, increase the flow of 
her breast milk and provide her child with the 
food elements which result in regular bowel 
movements daily. 

For the Breast-fed Baby— 

fadings of "HorUck's” almost 
^ ‘*>8 8^>ld and rest to the 

mother, even m stubborn cases of constipation. 

.Cllgout this co upon and return for a supply of samples 
Nbtqc 


What Do You 
Want in a 

Metabolism Apparatus? 

ACCURACY? 

SIMPLICITY? 

REPUTATION? 

LOW PRICE? 


m 



Our literature proves it, because it is not 
just “sales talk” but authoritative 
information ■ 

Warren E. Collins, inc. 

Specialist in Metabolism Apparatus 
5S5 Huntington Ave., Boston, Mass. 
•at- 

Formerly with the Carnegie Nutrition 
Laboratory 1908-20 


The Benedict-Roth Sells Itself 
on its Reputation 


MKNxrox Tins 
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Try this Tonic Laxative 
AGAROL 

the original mineral oil emulsion with 
phenolphthalein, not only softens the in- 
testinal contents but gently stimulates the 
peristaltic action and thereby aids in re^ 
establishing normal bowel function. 



V/e will gladly send you a liberal quantity 
to convince you of its merits. 

WILLIAM R. WARNER &. CO., INC. 

Manufaauring Pharmaceutists since 1856 
113-123 "West 18th. Street New 'York. City 
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Apparatus for Experimental 
Work and Research 

adapted to the needs of medical schools, 
hospitals and research institutions. 

For use in laboratories devoted to the 
study or teaching of Pharmacologj', Physi- 
ology, Experimental Therapeutics, or Re- 
lated Subjects. 

Also for certain kinds of work in Psy- 
chologj', Physics and Chemistry. 

Ask for catalogue N0.30 

Go. 

HIGH-GRAnE SURGICAI- INSTRUMENTS 
SANITARY HOSPITAL AND LABORATORY FURNITURE 

29 and 31 West Sixth St. Cincinnati, Ohio 





. ZiV .Woxt ■ 45 UJ.. street, ' 

AdjaccntTo ^CTiViTy 
6Q0 BRIGffr SilNLIT RODAM. 
tAcit .Wfiw Bath, -C ttCTRic 

fANl let' >jto.T«R 

v; SiNcu RopA^ *«, Bath $5- 
. - -Dc>ubi«"Rcx3m •*>'0 Bath 

-hlMCWONCTK 

OiiMcro. 
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is found in PLUTO WATER prescribed in office practice or the Home, Sanitarium or 
Hospital. 

The restful quiet and beautiful surroundings of French Lick Springs Hotel affords an 
ideal aid to recuperation or recreation as a relief to nerves exhausted by the strain of illness, 
business or society. 

Dietary regulation, Baths and exercises are supervised by the Medical Staff whose aim it 
is to cooperate with the attending home Physician of those coming for treatment. 

Facilities for golf, tennis, horseback-riding are unsurpassed. 

For Illustrated Booklet Address 
MEDICAL DEPARTMENT 

FBIENCH LICK SPRINGS HOTEL, FRENCH LICK, IND. 


PILLING MADE — 



GENUINE 

BOWLES 

Small, Medium 
or Large 

$4.00 



SWIVEL 

BOWLES 

Combining medium 
size Bowles with 
regular bell 
A/Wonderful Stetho- 
Ecope 


$7.50 


RETAIL - DEPARTMENT - OF 
- P T I T T TVI P and 23d 

SON & CO. 1 Li JL« 1 1 1 Ij STS., PHILA. 
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LIPPINCOTT BOOKS 


PEDIATRICS for the General Practitioner Just Published 6.00 

By Hahbt Mo^ob McCbanahan, A.M., M.D., Professor of Pediatrics Emeritus, University of Nebraska. 
Octavo. 604 Pages. 230 Illustrations. 

This book gives a modern clinical picture of the diagnosis, treatment and management 
of the diseases of infants and children under conditions encountered by the family physi- 
ciari. It is based' on the author’s long experience and on the findings of leading pedia- 
tricians throughout the world. 

DIAGNOSIS OF CHILDREN’S DISEASES Second Edition 7.00 

By Dr. E. Peer. Translated by Care Ahrendt Scherer. Octavo. 651 Pages. 267 Illustrations. 

This book reached three editions in five languages in three years. We now offer the third 
in English, thoroughly^ revised. ^ The work confines itself entirely to diagnosis of diseases 
in children, with special attention to the ills of the newly-born and of infancy. The 
material is presented briefly, and gives innumerable fine points of diagnosis that are not 
often mentioned in general text-books. 

EXPimMENTAL PHARMACOLOGY Second Edition 7.00 

By Meter and Goitmeb. Translated by VsEYreM E. Henderson, Professor of Pharmacology, University 
of Toronto. 656 Pages. 89 Illustrations. 

This text-book presents the subject of Pharmacology from a viewpoint that explains 
logically the actions of remedies in health and disease. The subject is approached from 
the physiology of each organ and its pathological conditions, showing how its functions 
may be altered by certain remedial agents. A direct translation from the Seventh Edition 
of Meyer and Gottlieb's famous medical classic. 

OBSTETRICS Fifth Edition 8.00 

By George Peasiee Shears, B.S., M.D,, Professor of Obstetrics and Attending Obstetrician, New York 
Polyoliruo Medical School and Hospital. Revised by Pheup F. WmEiAMs, M.D. Octavo, 745 Pages. 
423 Illustrations. 

“As a reference book for the general practitioner and the obstetrician, it ranks easily 
among the first. Throughout, the practical needs of the physician are conclusively treated 
in minutest detail. A valuable addition to medical literature ." — Southern Med. Jl. 

THE HEART IN MODERN PRACTICE Second Edition 6.00 

By Wr r.T.TAUf Dhncajt Reid, A.B,, _M.D., Assistant Professor of Cardiology, Boston University School of 
Medicine. 466 Pages. SI Illustrations. 

"The first book to embody modern teaching on the subject in its entirety. Far and 
away the most practical that has yet been written." — Med. Times, London. 

PHYSICAL DIAGNOSIS 7.00 

By Charbes P. Emerson, M.D., Professor of Medicine, Indiana Univereity School of Medicine. Octavo. 
653 Pages. 324 Illustrations. 

“An Up-to-date work that will prove of great value to the every day practitioner as well 
as the specialist.’! — Illinoid Med. Jl. 

NURSING CARE OF COMMUNICABLE DISEASES 3.00 

By Mart E, Phoosburt, R.N., Instructor of Communicable Disease Nursing, Yale School of Nursing, 1024- 
1927; Ad-vdsor of prophylactic technic, 1928; Director of the Jewish Hospital School of Nursing, Brooklyn. 
Octavo. 463 Pages. 116 Illustrations. 

A TEXT-BOOK of prophylactic technic for the prevention and control of diseases. We 
believe this is the first nurses’ text-book to cover this field satisfactorily. Miss Pillsbury s 
unusually wide experience in Communicable Diseases and her specially posed photographs 
showing nursing procedures, are the foundations on which this book has been built. It 
confines itself strictly to the nursing side, with adequate data of the diseases a book by 
a nurse for nurses. 

POCKET FORMULARY Second Edition 3.50 

By George E. Rehbergbr, M.D. 

This new edition represents current medical theory and practice. Much important new 
material has been added and the section on New and Non-official Remedies has been 
brought up to date. 

J. B. I.IPPlNCO'rT COMPANY, Philadelphia, Pa. 
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PUBLISHED BY HOEBER ^ i928 

ALVAREZ: 

MECHANICS OF THE 
DIGESTIVE TRACT 

AH IHT’RODUCTIOH TO GASTROEHI'BROLOGr 
BY WALTER G. ALVAREZ, M.D. 

of the Mayo Clinic 

CLOTH, 8vo, 467 PAGES, 100 ILLUSTRATIONS * - $7.50 net 

FROM THE <TREFACE: “This is practically a new work in plan and scope . . . 
represents a determined effort to make readily available to thoughtful practitionep 
such information about the mechanics of the digestive tract as they need daily in 
their struggles to improve their diagnostic and therapeutic technic. 

THOMAS: 

ASTHMA 

ITS DIAGNOSIS AND TREATMENT 

BY WILLIAM S. THOMAS, M.D. 

Associate Attending Physician in Immunology, St. Luke’s Hospital, Neno York 

CLOTH, 8vo, 292 PAGES, 6 COLORED PLATES - - - $7.50 net 

This book presents modern methods in the diagnosis and treatment of asthm^ with' 
out having recourse to the fads of the day. The technique of dermal testing is given 
in detail and the new remedy ephedrine is thoroughly discussed. The illustra' 
tions ate all original and include colored plates of the most important plants that 
cause asthma, and representations of skin reactions. This is believed to be the most 
thorough and complete book on the subject now available in English. 

PAUL B. HOEBER. IHS r PUBLISHERS 

SEVENTY-SIX FIFTH AVENUE - NEW YORK 


ORDER BLANK 

PAUL B. HOEBER, Inc., Publishers, 76 Fifth Avc., New York Date 1928 

Please send 

I I ALVAREZ — Mechanics of the Digestive Tract ^7.50 Q THOMAS — Asthma ^7.50 
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Hundreds of Orders Awaited Publication 

Laboratory workers all over the country — indeed all over the world — were eager purchasers 
of the new book on the Kahn Test, published in December, 1928. 

The Kahn Test: A Practical Guide 

By R. L. ICAHN 

Director of Laboratories, University of Michigan Hospital 

has been brought carefully up-to-date. It gives full and complete directions, including equipment 
and apparatus for the now well-known Kahn Precipitation Test for the diagnosis of syphilis. 

THE INTRODUCTORY CHAPTER (60-odd pages) is an original and %dgorous contribution 
to fundamental science, dealing mth the phenomenon of precipitation in general, of far vnder 
application than to the diagnosis of syphilis, 

Arthur I. Kendall (Preface io Bacteriology, 3d ed., Lea & Febiger, 1928) calls the Kahn Test 
the outstanding development in diagnosis. Every laboratory should know the technique which 
is set forth fully only in THE KAHN TEST. 

The Price of the Book is $4.00 


A New Edition of Bass and Johns 

For some years the popular PRACTICAL CLINICAL LABORATORY DIAGNOSIS by 
C. C. Bass and Foster M. Johns of Tulane Medical School has not been available. 

A new (third) edition is scheduled for publication January 19th, completely revised and 
brought to date. 

As in previous editions, practical aspects have been emphasized. Tests seldom used or 
highly specialized are omitted. The one best method for reaching a desired result is given, and 
alternative methods omitted to the gain of brevity and clarity. 

New illustrations, including fine color plates, are a feature of the new edition. 

The Book is Priced at $7.50 


Long’s History of Pathology 

Out in November, 1928, has proved very popular. “The first definite and systematic account 
in English,” says the Foreword by Fielding H. Garrison. The utility of the book is matched by 
its readable narrative style. Many illustrations enhance the value of the work and show the 
progress of development in pathology. 

The Price of the Book is $5.00 


The Williams & Wilkins Company 

^UBiaSHEBS OF SCIENTIFIC BOOKS AND PEBIODICALS 
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Obtained by the Graham Method with 


odeikoii 

N. N. R. 

Tetra-iod-phenolphthalein Sodium 

The Dependable Original 

Purified, standardized and clinically 
tested for both the oral and intravenous 
methods in collaboration with the orig- 
inators of this method of cholecys- 
tography. 

25 and 100 gram bottles and boxes of five 

3-J gram single dose ampoules. At all dealers. 

lodeikon Capsules for oral use supplied by 

Pharmaceutical Mfrs. Names on request. 

Iso-Iodeikon 

f McOimlrct/f, Phenol-tetraiod-phthaleiu Sodium 

For Simultaneous Cholecystography 
and Test for Hepatic Function with one 
injection. The latest development in 
this field. Smaller dosage, shortened 
time of observation. 

Liieralure on regttesl to X-Ray Dept., St. Louis 


.Eight hours aiter lod^hon i&leotion, showing 
pall bladder with eeveral amall stones and 
(indications of adhesions causing distortion. 






A normal gall bladder in size, shape and density 
eight houra after lodeikon injcotioxu 


Mallinckrodt Chemical Works 

ST. LOUIS • MONTREAL . PHILADELPHIA • NEW YORK 
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Laboratory Manual of 

The Massachusetts General Hospital 

T he first edition of this work was published by the Massachusetts General 
Hospital and was intended originally as a pocket outline of the routine 
laboratory work done by internes in the hospital, and for their guidance. HoVi^ 
ever, it was soon found to be of interest to a much wider group, students and 
practitioners; hence the original printing was soon exhausted and now comes the 
second, thoroughly revised, edition. 

Small though it is (pocket-size) it is a veritable mine of practical information 
from cover to cover. The methods described are those used today in the Massa- 
chusette General Hospital. The practitioner and interne will find here an accu- 
bnef guide for those laboratory and related procedures which they are 
upon to employ daily. It offers exceptional value at small cost. 

means hunter, M.D., with an introduction by J. H. 

* ' ‘ x^mo, xoi Pages. Limp binding, $1.75, net. 

Washington Square LEA & 

Pi.t:.vsr, Mextio.v THIS JoxmKAE Philadelphia 
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REG. U. S. PAT. OFF. 


TOLYSIN 

AS A PROPHYLACTIC 

Recent studies indicate that TOLYSIN is a 
useful drug in the prevention of arthritis 
following Serum treatment. They confirm 
reports from practicing physicians of its value 
in aborting colds. 


THE CALCO CHEMICAL COMPANY 

Pharmaceutical Division 
Bound Brook, New Jersey 


Ease and comfort of patient 

under treatment with 

CAPROKOL 

(Hexylresorcinol, S 85 D) 

IS QUICKLY ESTABLISHED - - 

in infections of the urinary tract. 

CLINICAL REPORTS - - 

confirm the statement that symptomatic relief occurs early in the 
treatment and is quickly followed, in many cases, by complete 

DISINFECTION OF THE URINARY TRACT. 


Sharp & Dohme 



Baltimore 


Quality First Since 1860 

Chicago New Orleans St. Louis Atlanta Philadelphia 
Kansas City San Francisco Boston Balias 
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TO OUR SUBSCRIBERS— The firms listed below merit your full confidence, 
all are recognized leaders in their fields. Their advertisements keep down our 
subscription price to you. Will you kindly mention The Journal when writing 
them? Thank you. 


Apparatus and Instruments 

George P. Pilling & Son Co 35 

Max Wocher & Son Co 34 


Electrocardiographs 

Cambridge Instrument Co 2 

Victor X-ray Corp 17 


Basal Metabolism Apparatus 

Warren E. Collins 

Toledo Technical Appliance Co 


32 

32 


Blood Pressure Apparatus 
Taylor Instrument Cos 


Biologicals, Drugs and Pharmaceuticals 

Arlington Chemical Co 30 

E. Bilhuber, Inc 12, 14 

Bisodol Co., Inc 23 

Calco Chemical Co 41 

G. W. Carnrick Co 4 

Ciba Go 4th Cover 

Deshell Laboratories Insert 

Fairchild Bros. & Foster 20 

E. Fougera & Co 

Hoffmaim-LaRoche Chem. Works. ... 7 

Hynson, Westcott & Dunning 20 

Lavoris Chemical Co 8 

Lederle Antitoxin Laboratories. . . .2d Cover 

EU Lilly & Co 1 

Loeser’s Intravenous Laboratory 30 

Mallinckrodt Chem. Works 39 

Merck & Co., Inc 16, 24, 31 

Wm. S. MerreU Co 27 

H. A. Metz Laboratories 

H. K. Mulford Co '. 18 

Parke, Davis & Co 6 

Chas. H. Phmips Co 29 

Sandoz Chemical Works 11 

Schering & Glatz, Inc 19 

Sharp & Dohme 41 

F. A. XJpsher Smith 13 

Smith, Kline & French 43 

E. R. Squibb & Sons 9 

Stance, Inc 22 

Wm. R. Warner Co 
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Foods, Beverages, etc. 

Battle Creek Food Co 21 

Borcherdt*Malted Extract Co 3d Cover 
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Gonorrheal Arthritis 

Almost every one of the numerous writers on 
the subject of 

O-IODOXYBENZOIC ACID 

makes special reference to its efficacy in the 
treatment of gonorrheal arthritis. 



Out of 10 cases reported by Service (J. Ind. S. M. A., 
January, 1928) there was relief of pain, swelling and 
muscle spasm in every instance. No recurrence of 
symptoms followed in any of the cases treated. 

In the 9 gonorrheal cases reported by Youmans 
(Annals Int. Med., January, 1928) 6 were markedly 
and 2 slightly improved. 

Thomas (J. A. M. A. Dec. 24, 1927) recommends the 
immediate use of O-Iodoxybenzoic Acid in gonorrheal 
arthritis. 

Jeffrey and Burns (Northwest Medicine, Dec., 1927) 
state in their article on O-Iodoxybenzoic Acid, 
“Gonorrheal arthritis as a class seems to give the best 
results of all.” 

For cases which cannot be treated intravenously 
the calcium salt (Calcium Ortho-Iodoxyben- 
zoate) . may be given by mouth. It is widely 
prescribed under the name of 

OXO^ATE 

(For Oral Administration) 

For reaal and intravenous administration the ideal 
form of O'lodoxybenzoic Acid is 0 X 0 ' ATE 
(guaranteed to be 99.1% pure Ammonium Ortho' 
lodoxybenzoate). 

Samples and literature upon request. 

Smith, Kline & French Co. 

Established 2841 

435 Arch Street (Department S) Philadelphia, Pa. 
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PUREST CULTURES OF 

BREWERS^ YEAST 

and its 

CONCENTRATES 




Available for Clinical Use in 


Anorexia 

Dietary Deficiency 
Pregnancy 
Infant Nutrition 


Pernicious Anemia 

Pellagra 

Herpes 

Diabetes Mellitus 


and in a variety of vitamine-deficiency conditions, with cutaneous mamfestathns- 
according to the following authorities; 


DR. GEO. R. COWGIRL (Anoresa); 

Has shown that Yeast Vitamine-Harris Tablets 
stimulate the appetite, causing a natural desire 
for food. 

DR. BARNETT SURE (Lactation): 

Has shown that Yeast Vitamine-Harris Con- 
centrate stimulates the flow of milk in nursing 
mothers and he claims that 3 to 4 times as much 
Vitamine B is required in such cases os in the normal. 
DR. B. RAYMOND HOOBLER (Infantile Beri- 
beri) : 

In describing the use of Brewers’ Yeast Con- 
centrate, says: “I believe that every infant should 
have an addition of Vitamine B to its formula 
and should not depend on milk, either human 
or cow’s, as its onlj? source of vitamine. Just ns 
regular as orange Juice and cod liver oil are pre- 
scribed, one should also prescribe a substance rich 
in Vitamine B for the infant dietary.” 

DRS. MURPHY & MINOT (Pernicious Anemia); 

Recognize “the similarity of certain symptoms 
and signs — of pernicious anemia to those of pellagra, 
sprue and beriberi, diseases due to, or associated 
with, a faulty diet.” (Pellagra, sprue and beriberi 
have all been cured by Brewers’ Yeast-Harris and 
Vitamine B Concentrate.) 


DRS. KOESSLER & MAURER (Pernicious 
Anemia) ; 

Recommend (A. M. A.) "three times daily, from 
one to two teaspoonfuls of powdered Brewers’ 
Yei^ (Harris’) or three times daily two tablets 
^ . Hwris’ Yeast Tablets (standardized for Vita- 
mine B content).” 

DRS. GOLDBERGER & TANNER (Pellagra): 

Published cures of 26 cases of pellagra with 
Brewers’ Yeast-Harris and advised this product 
for pellagra cases in doses of i to one oimce daily, 
with due regard to other features of the diet. They 
advise pure, refined, pasteurized Brewers' Yeast. 

DR. H. J. GERSTENBBR(3ER (Herpes): 

Reported a series of nine cases of Herpetic 
Stomatitis and Herpes Labialis successfully treated 
with Yeast Vitamine-Harris Tablets. 

DR. C. A. MILLS (Diabetes): 

“In the winter and spring of 1925-1926 Vitamine 
B was tried as an adjunct to the dietary treat- 
ment of diabetic patients in the Out-Patient De- 
partment of the Cincinnati Genera! Hospital, and 
results were obtained which indicated a definite 
effect. In some cases the vitamine seemed able 
to replace insulin up to about 15 units daily.” 


Brewers’ Yeast-Harris (Medicinal) is a pure culture, refined, pasteurized and will 
not ferment in the stomach, (Dry powder — keeps indefinitely.) 

Yeast Vitamine-Harris Tablets are concentrated from the same yeast. They are 
palatable and easy to administer. 

Belk products contain a known amount of Vitamine B, by biological assay, upon the 

growing while rat 


The U. S. Public Health Service specifies Brewers’ Yeast, richest 
in vitamine B, not the bread-raising variety, which causes fer- 
mentation, gas and flatulence. 


Sample bottle of Yeast Powder or Vitamine Tablets. 

To physicians only, $z.oo each 

THE HARRIS LABORATORIES 

Tuckahoe, New York 
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MALT -food A Tonic 

COD LIVER OIL — Oiiamines A &Dy pjjjg 

SPLEENMARROW — homatinic ) 

You have the advantage of all these in 
one- combination when you, prescribe 

BORGHERDT’S MALT COD LIVER OIL WITH SPLEENMARROW 

Spleenmarrow is the excellent hematinic developed 
by the Wilson Laboratories in cooperation with the 
Pharmacological Department of the University of Wisconsin. 

If you prefer a combination without Cod Liver Oil there is available 

BORCHERDT’S MALT WITH SPLEENMARROW 

May we send you interesting booklet? 

BORCHERDT MALT EXTRACT CO., 217 N. Lincoln St., Chicago 


X 
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SWAN-MYERS 


B ecause of the advantages of effective 
oral administration, prolonged action, 
and stability, Ephedrine has gained a wide 
acceptance aniong physicians for use in 
many conditions in which epinephrine has 
been used in the past ... It is used prin- 
cipally for the relief of asthma, hay-fever, 


urticaria and other manifestations of allergy 
. . . Ephedrine Hydrochloride Products, 
Swan-Myers, from the salt of the alkaloid 
Ephedrine, recommend themselves to careful 
physicians because of their high content of 
active principle, purity and therapeutic ef- 
fectiveness. 


Here is o list of the Stvan-Myers 
be ordered through your 

Cnpsiilcs pr. (0.025 Gm.), iVo. 62G 
in botlles of -tO nnd 500. 

Cap5<iles pr. (0.0321 Gm.), No. 627 
in boUlcH of 10 nnd 500. 

Cap-^ulra pr. (0.03 Gm.), No. 620 
in lmul(!s of -10 nnd 500. 

Solution 3% in 1 m. nnd 1 pi. iKjllle.i. 


Ephedrine Products, any of xchich may 
usual source of supply or direct 

Ampoules pr., 1 cc.. No. 91 
in boxes of )£ dor., nnd 100. 

Synip, No. 102. in -i oz. nnd 1 pU ItotUes. 
Inbalnnt, No. 66, l%,in 1 oz, nnd 1 pt, lx>tl)es. 
GrystnU in vinLs of .30 prs., 

14, H nnd 1 or. 

llyrKHlermic TablcLs, pr., lubes of 20 cacb. 


IV 


SWAN-MYERS COSiPANY / Indianapolis 

Pharmaceiitxcal and Biological Laboratories 



Mellin’s Food-A Milk Modifier | 

' 'r ‘ ' I ' • 'i 

Methods of introduction of a milk modifier and of disseminating information 1 
concerning its application are comparatively insignificant. 

Composition and uniformity of production are essential —but what a milk 
modifier will do is of paramount importance, for uppermost in every physician’s 
mind is to use the best means at his command to help his baby patients. 

Mellin's Food acts upon the curd of milk, making it flaky, soft and easily digested, / 

thus assuring complete protein digestion followed by normal bowel movements. {Infants 
fed on milk modified with' Mellin’s Food are not troubled with constipation.) 

Mellin’s Food increases carbohydrates in the highly assimilable form of maltose 
and dextrins. 

Mellin’s Food adds mineral matter derived from ■\\'heat and barley and consisting o. 
potassium, calcium, sodium, magnesium, phosphatic salts and iron, all in a form readily 
utilized for the development of bone structure and for the regulation of various functions 
o{ the body. ' ' 

Mellin’s Food fulfills every recpiirement of a milk modifier and its use is con-, 
sistent with the evidence accumulated since the beginning of the study of the 
science of infant feeding.- 


Mellin’s Food Company, 177 State Street, 


Boston, Mass. 


y .. - f ■ X 

DEPENDABLE DIGIFOLINE/'CIBA^J 

-< ^ y. 


\ ^^HEN you are in need of a worthy prepara- 
tion of digitalis prescribe DiGIFOLINE, 
*‘ClBA”. Notice its constant uniformity — its 
promptness of action— its dependability. 



We will gladly send 
you a supply for clin- 
ical tests 

Sir-ply' address us 
on your letterhead. 


DiGIFOLINE, contains only . the heart in- ■ ' 

fluencing gliicosides of the digitalis leaf. No 
inert or irritating ingredients to cause; gastric 
disturbance.- 

- Ampules — — — for hypodermic injection 
Liquid and Tablets — for oral administration 


ClBA C9MPANY, Inc., Cedar & Washington Sts., New York City 
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ANNOUNCING 

The Thirteenth Annual Clinical Session 

of the 

American College of Physicians 

Boston, Mass., April 8th to 12th 

A postgraduate week devoted to Internal Medicine and affiliated specialties, 
led by eminent authorities. The program consists of formal addresses, 
symposia, demonstrations, clinics and ward-walks, arranged through the 
cooperation of Boston hospitals and institutions. 

Specially Planned Addresses or Demonstrations will be made by the follow- 
ing (partial list) : 


Lewellya F. Barker, Baltimore 
Charles C. Bass, New Orleans 
Alexander S. Begg, Boston 
George H. Bigelow, Boston 
John M. Birnie, Springfield 
Louis Faugeres Bishop, New York 


Harlow Brooks, New York 
Lawrason Brown, Saranac Lake 
Richard C. Cabot, Cambridge 
Henry A. Christian, Boston 
Randall Clifford, Boston 
Lewis A. Conner, New Y'ork 
Robert A. Cooke, New Y'ork 
J. 'W. Crane, London, Ont. 
Harvey Cushing, Boston 
C. Saul Danzer, Booklyn 
Lincoln Daids, Boston 
David L. Edsall, Boston 


Arthur R. Eiiiott, Chicago 
James M. Faulkner, New Y'ork 
John Favill, CWcago 
Channing Frothingham, Boston 
Irving Gray, Brooklyn 
George C. Hale, London, Ont. 
James B. Herrick, Chicago 
tv. W. Herrick, New York 
tv. L. Holman, Toronto 
M. W. Johnston, Ana Arbor 
Chester M. Jones, Boston 
Elliott P. Joslin, Boston 
Charles F. Martin, Montreal 
Edward H. Mason, Montreal 
J. C. Meakins, Afontreal 
James H. Means, Boston 
George R. Minot, Boston 
J. B. Murphy, New York 
L. H. Newburgh, Ann Arbor 


Charles H. Nielson, St. Louis 
Waiter W. Palmer, New York 
James E. Paullin, Atlanta 

0. H. Perry Pepper, Philadelphia 
George E. Plahler, Philadelphia 
F. L. PleadwcU, U. S. Navy 

M. C. Pinooffs, Baltimore 
Joseph H. Pratt, Boston 

1. M. Rabinowitoh, Montreal 
Rajunond J. Eeitzel, Galveston 
David Riesman, Philadelphia 
Austen F. Riggs, Stookbridge 
B. I. Riser, Minneapolis 
Arthur H. Ruggles, Proridence 
A. tVarren Stearns, Boston 
Homer F. Swift, New York . 

A. S. YVarthin, Ann Arbor 
Randolph 'West, New York 
Benjamin JVhite, Boston 
Fra^Un TV. White, Boston 


A “Symposium on Deficiencies” and a “Survey of the Present Status of 
Vaccine and Serum Prophylaxis and Therapy” Yvill be special features. 
Dr. George E. Vincent, President of the Rockefeller Foundation, will, 
deliver the address at the Annual Banquet, April 11. The Convocation, 
for conferring of Fellowships, Yvill take place Friday evening, April 12, 

Railroad transportation has been arranged on the Certificate Plan of reduced 
fares. 

Headquarters: Hotel Statler. Make reservations now. 

Program and all details furnished on request to the Executive Secretary. 

Charles F. Martin, M.D., President James H. Means, M.D., Chairman 

Montreal. Canada Boston, Mass. 

,?■ t-ovELAND, Executive Secretary 
133-135 S. 36th Street, Philadelphia, Pa. 
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IlETIN (Insulin, Lilly) is a purified and 
highly refined preparation ivith a con- 
tent of nitrogen. It is particularly free from 
reaction-producing proteins. 

Iletin (Insulin, Lilly) is adjusted to the 
tonicity of the blood; it is stable, accurately 
tested for potency, and conforms strictly to 
the standards and requirements of the Insu- 
lin Committee of the University of Toronto. 

For more than six years leading diabetes 
specialists in the United States have used 
Iletin (Insulin, Lilly) ivith excellent results 
in thousands of cases. Its purity, stability 
and uniformity are characteristic, and it is * 
in constantly increasing use by the medical 
profession. Write for literature. 


ELI LILLY AND COMPANY 

INDIANAPOLIS, L. S. A. 
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Now Ready 1 


Your Copy of 
the Cambridge 
Electrocardiograph 
Catalog 




s. 








32 pages 
Containing 

(1) A Historical Summary 

(2) General Principles 

(3) Equipment and Accessories 

(4) Typical Electrocardiograms 



' Cq 


Sent to 

Physicians 
Hospitals 
Clinics and 
Research 
Laboratories 
on request 


MacKenzie« 

Lewis 

Polygraphs 

Microtomes 

Kymographs 


Alveolar Air 
Indicators 

Sphygmographa 

Recording 

Clinical 

Thermometers 


CAMBRIDGE 

INSTRUMENT C9 /^c 

"PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH " 
3512 Crand Central Terminal, New York City 


PIN THIS TO YOUR LETTERHEAD AND MAIL' 

The Cambridge Instrument Company, S51S Grand Central Terminal, New York 
Please send me your new catalog i8oB. 

1 am interested in the electrocardiograph for: (Kindly check below) 

Hospital Clinic Research Laboratory Private Practice.. 

Dr 


Address 
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“Getting Enough to Eat— 

and then getting rid of it, are two of the great problems 
of life,’’ says E. W. Howe, the sage of Kansas. 


relief of intestinal stasis ceases to be a 
v-' problem to the physician who uses Agarol, 
the original mineral oil emulsion with phenol" 
phthalein, because Agarol may be safely used 
under any condition in medical practice. 

Agarol contains no sugar — safe in diabetes; no 
alkali — does not interfere with digestion; no excess 
of oil — to cause leakage. Just the right proportion 
of ingredients to afford these desirable actions: 

Softening of the intestinal contents. 

Gentle stimulation of the peristaltic function. 



Liberal trial quantities at the disposal 
of physicians upon request. 

WILLIAM R. WARNER &> CO., INC. 

Manufacturing Pharmaceutists since 1856 
ii3'i2,3 V/est i8th Street New York City 
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ORGANOTHERAPY 

can be effective only through the use of de- 
pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 

It * * * every link in the manufacture of the glandular 

substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously potent weapon or an inert 
mass.” — (“Our Problems in Endocrinology,” Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 
Endocrinological Society of the City of New York, 1922.) 


Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 


EPH^EPHRINE 

EPINEPHRINE CHLORIDE SOL. 
DESICCATED PITUITARY BODY, U. S. P. 
DRIED SUPRARENALS, U. S. P. 

DRIED THYROIDS, U. S. P. 

SOLUTION OF POST-PITUITARY 
CORPUS LUTEUM 
PANCREATIN, U. S. P. 


Insure potency and constancy of action by prescribing 
the products of 


Go W o C 


CO. 




Organotherapeutic 


g — 

i Products 


or ICAwgiiCKi 

Mt. Pleasant Ave., Newark, N. J. 
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Ultra-Violet Combined With Heat and Light Make 
Possible a Wide Range of Therapeutic Uses 


C linical evidence and the experience of well- 
known authorities has shown that the new 
Battle Creek Super Solar Arc Lamp may be success- 
fully used to treat a wide range of the most stub- 
born and deep-seated disorders. 


which prevents loss of time in waiting for the rays 
to attain adequate intensity, but the superiority of 
this lamp in the treatment of general constitutional 
conditions, as well as local surface conditions, is 
largely due to the combination of rays produced. 

An ample amount of ultra-violet radiation plus 
the radiation of infra-red, results in the production 
of a spearum that most closely approaches that of 
the sun. Since the Super Solar Arc combines ultra- 
violet and infra-red rays it finds dozens of uses, for 
rachitic patients, for skin diseases, for relief of con- 
gestion, and other conditions. The technic of hand- 
ling this lamp is easily and quickly mastered. 

Our new bulletin describes fully the many mechan- 
ical and therapeutic advantages of the Super Solar 
Arc. May we send you a copy? 

Sanitarium & Hospital Equipment Co. 

Battle Creek Michigan 

Creek Therapeutic Appliances 


Not only does this ADVANCED-TYPE LAMP 
possess many improved mechanical features of con- 
struction, such as the automatic magnetic feed 



Solar Arc Lamp 
R-40 

A convenient, pow- 
erful and mostefBci- 
ent appliance for 
heat, light and ultra- 
violet therapy. 


Oscillo - Manipulator 

This appliance, through years 
of development, has become 
a 'tested substitute for hand 
massage. It has proven of 
great value in practically all 
cases in which general or lo- 
calized massage is indicated. 


"Veelite”— for 
Infra-red 

This lamp radiates soft, 
penetrating rays of infra- 
red. Unique features are 
the new V-shaped ele- 
ment and ease of adjust- 
ment. 


Vibratory Chair 

A therapeuticu'nitof prov- 
en valueforthe application 
ofvibrationin thetreatment 
of disease. The entire ner- 
vous and circulatory sys- 
tems are reached by Vibra- 
tory Chair treatment. 
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VESALIUS- PIONEER IN ANATOMICAL RESEARCH 


rl'ilri.r!r!;L!rJri^s4^ £i £i dl: 


JUST as tKe g,reat anatomist^ 

Vesalitis, was a pioneer in tlie 
scientific study of human anat- 
omy, so the great research chemist, 
Ehrlich, was THE pioneer in the 
discovery of modern agents for 
the treatment of syphilis. 

A pioneer antisyphilitic ar- 
senical, *NEOS ALVARS AN— 


the original of Ehrlich — affords 
the physician a dependable 
product in which the therapeu- 
tic potency is high and the toxic- 
ity low. 

Neosalvai’san [brand of Neo- 
arsphenamine ] exceeds by a wide 
margin the toxicity standard of 
the U. S. Public Health Service. 


Write for your copy of '‘Syphilis: Suggestions on Technic 
and Schedules of Treatment," 


^Trademark Reg. U. S. Pat. Off. 


E, T Z « 

. " ^ LAB 

O R I e, S , Inc. 

r- - new YORK, N.Y. 
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Gall Bladder Shadows 

Obtained by the Graham Method with 




' .’»V cl: ' . -r -T' « . . . 



Eight hours after lodeikon injection, ehowing 
call bladder with several email stones and 
indications of adhesions causing distortion. 



A normal gall bladder in size, shape and density 
eight hours after lodeikon injeoUon. 


lodeikon 


N. N. R. 

r- JCrfitiiJm/A Tctra-iod-phenolphtlialem Sodium 

The Dependable Original 

Purified, standardized and clinically 
tested for both the oral and intravenous 
methods in collaboration with the orig- 
inators of this method of cholecys- 
tography. 

25 and 100 gram bottles and boxes of five 

3| gram single dose ampoules. At all dealers. 

lodeikon Capsules for oral use supplied by 

Pharmaceutical Mfrs. Names on request. 

Iso-Iodeikon 

r- MciSmJnx/'i, Pheuol-tetraiod-plithalem Soditun 

For Simultaneous Cholecystography 
and Test for Hepatic Function with one 
injection. The latest development in 
this field. Smaller dosage, shortened 
time of observation. 

Literature on request to X~Ray Dept., St. Louis 


Mallinckrodt Chemical Works 

ST LOUIS . MONTREAL . PHILADELPHIA • NEW YORK 
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AMNIOTIN 

(OVARIAN HORMONE SQUIBB) 


'brings a Era in 
Gynecologic Practice 


Now there is no need to 
resort to non-standardized 
ovarian preparations. No 
longer need the physician 
place his hopes upon the pa- 
tient’ s spontaneous recovery 
from subjective symptoms 
demanding effective ovarian 
substitution therapy. 


AMNIOTIN Squibb is a potent, 
■physiologically standardi%ed^ sterile 
aqueous solution of the estrus-induc- 
ing hormone. It is assayed on spayed 
rats by the original^ unaltered Allen 
and Doisy Method and its potency 
is expressed in Allen-Doisy Units. 
It is non-toxic, stable, free from 
blood-pressure-reducing action. 


Jbnniotin Squibb Is the Only Preparation of 
the Estrus -Inducing Hormone P’ested by the 
Production of NLenstruation inSpayedM.on\eys 


Indications; Menstrual disorders resulting from ovarian hypofunc- 
tion, e.g., amenorrhea, hypomenorrhea, primary dysmenorrhea, 
menstrual headaches, obesity, genital hypoplasia, and the symptoms 
of the natural or artificial menopause. 
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HEN hormone production ceases at the 
change of life, the delicate hormone balance, 
the maintenance of which has depended 
upon ovarian activity for approximately thirty 
years, sometimes becomes sadly deranged, causing 
considerable disturbance in the work of the other 
ductless glands. 

The chief symptoms of this condition are of a 
circulatory character. Flushes of heat, fleeting and 
indefinite pains, pelvic fullness due to congestion, 
sympathetic irritability or melancholia and depres- 
sion, make up a symptom-complex which, although 
often called neurasthenia, is nothing but dyscrinism 
—a disturbed balance of the ovaries, the thyroid, 
and the pituitary. 










A combination of the glands in question, such as 
is found in Thyro-Ovarian Co. iHarrower), taken 
for a month or two, will relieve the various meno- 
pausal irregularities in most cases. This prepara- 
tion is just as effective in other conditions of ovarian 
insufficiency or imbalance, such as amenorrhea or 
dysmenorrhea. Uniformly good results obtain 
because the contents of tms formula are of the very 
highest quality, the ovarian substance having a 
particularly high lipochrome and folliculin content. 
Prescribe it. 


Thyro-Ovarian Co. 

(narrower) 












The narrower Laboratory, Inc. 
Glendale, California 
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Keprine of advertisement of Eveready Sunshine Lamp 


SUNSHIJ^E 
and the doctor 


The National Carbon Company 
has designed both the Eveready 
Sunshine Lamp and Eveready 
Sunshine Carbons to produce a 
light equivalent to sunshine that 
can be used in the home at any 
time or season. 

Ultra-violet, visible and infra- 
red rays are produced in practi- 
cally the same proportions as are 
found in outdoor sunshine. With 
the Eveready Sunshine Lamp sup- 
plied with Eveready Sunshine Car- 
bons, physicians are now able to 
prescribe a safe, controlled sun- 
light for the prevention and cure 
of rickets and other cases where 
sunshine is needed. 

In advertising and selling these 
lamps and carbons to the general 
public we are careful to direct the 
reader to his physician in case of 


illness, under no conditions to risk 
the dangers of self-diagnosis, and 
to use light only to build up health. 

Regarding this careful ethical 
policy, the Council on Physical 
Therapy of the American Medical 
Association made the following 
statement; “Your letter of July 2, 
1928, outlining the proposed 
policy of National Carbon Com- 
pany, Inc., was submitted to the 
Council for consideration. The 
policy therein outlined is accept- 
able to the Council.” 

We will be glad to send you our 
booklets giving full details of 
the Eveready Sunshine Lamp and 
Eveready Sunshine Carbons, as 
well as those describing Eveready 
National Therapeutic Carbons, 
sold only by physicians’ supply 
houses on your prescription. 


NATIONAL CARBON COMPANY, INC. 
Carbon Sales Division, Cleveland, Ohio 
Unit of Union Carbide | and Carbon Corporation 
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The rightful place of Sugar 

in the 



The pseudo-scientist and the 
food faddist have so clouded the 
proper place of sugar in the 
diet that we recently asked an 
eminent food scientist to clarify 
the whole question. 

“Sugar has five distinct uses 
in the diet,” he said. “A con- 
server of foods, a flavoring sub- 
stance, a satiation factor, a 
staple fuel, and an emergency 
fuel.” 

He showed that sugar as a 
conserver is utilized in the prep- 
aration of many food products, 
especially fruits. He discussed 
the consumption of fruit as re- 
lated to sugar as a flavorer. 

“One of the most praiseworthy 
developments of the modern 
diet,” he said, “lies in the ex- 
pansion of the use of fresh 
fruits. This expansion has been 
contingent on the free availability of sugar.” 

The scientist discussed the use of sugar in 
desserts, as a satiation factor. “Topping off a 
meal with a sweet dessert,” he said, “gives a 
sense of satiation. This sense of satiation is 
an important item in the diet.” 

“As a staple food,” he pointed out, “sugar 
ranks with starch. The difference in fuel value 
between starch and sugar per gram of dried 
material -is very slight. Sugar is more rapidly 
digested than starch; otherwise they are en- 
tirely comparable fuels.” 


He discussed the proportion desired to be 
contributed by cereals, sugar, fats, oils and 
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CIl. A conserver of foods. 

2. A flavoring substance. 

3. A satiation factor. 

4. A staple fuel. 

5. An emergency fuel. 


meats. He said, “The place 
of sugar among the fuel 
foods depends upon consum- 
ers’ desires within the gen- 
eral domain of fuel foods. 
We are a sugar-loving 
people; therefore, we rate 
sugar high and consume it 
freely in many forms.” 

“The use of sugar as an 
emergency fuel,” he went on 
to say, “depends upon its 
rapid resorption. Sucrose is 
split into d-glucose and 
d-levulose. The former is 
absorbed directly ; the latter 
is converted into d-glucose in 
the act of resorption. The 
process of resorption is so 
rapid that sugar appears in 
the muscles (the fire-box of 
the body) within a few min- 
utes after ingestion. Practi- 
cal experience has confirmed 
experiment in this regard.” 

He showed that overweight 
is not due to sweets alone. 

“When the dietary habits of 
overweight individuals are scrutinized, it will 
be found that sugar is the foodstuff gorged by 
some, starches by others, fats and oils by 
others, and meats by others. . . . Directly 
speaking, the average increase in body weight 
cannot be attributed to increase in intake of 
sugar or any other single foodstuff. ...” 

There has been so much dietary misstate- 
ment, and so much injury resulting from it, 
that it is time for medical and scientific au- 
thorities to instruct the public to eat enough 
and to learn the value of sugar for making 
nearly all healthful foods enjoyable. The Sugar 
Institute, 129 Front Street, New York City. 
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for Theories! 



« Immediate and marked increase 

*• in uric acid excretion — ^with de- 
crease of uric acid formation. 

9 Gentlo antipyretic effect with 
absenco of profuse diaphoresis. 

» Unequalled joint analgesic and 
anti-inflammatory properties. 

A Contra-indications few and read- 
ily met. 


In Treatment oS 
Rheumatic Conditions 

a How often the specific cause 
of a rheumatic condition 
may be obscure or entirely un- 
known! Yet, the experience of 
over 15 years indicates that 
ATOPHAN therapy seldom dis- 
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count! And the physician who 
prescribes ATOPHAN for relief 
of Rheumatism, Gout, Neuralgia 
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mation and congestion — is using 
time-proved therapy. 
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Influenza [Grippe] 
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unrivaled pain and conges- 
tion relieving properties of ATO- 
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Acetyl-salicylic acid (Aspirin) 
the acceptance of ARCANOL by 
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Relieves pain and congestion. , 

9 Reduces temperature and pro- 
motes free diaphoresis. 
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The distressing symptoms that so frequently accompany the climacteric, but more particularly 
the aggravated symptoms of the artiflclal menopause, are often. controlled by the administration of 
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the drying process. All separation of extraneous matter Is made by mechanical means and all dry- 
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clinical experience with them should demonstrate their therapeutic activity. 
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Lutein medication, and If the diagnosis of such dysfunction is reasonably well established, definite 
therapeutic results may be expected. 
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ORIGINAL ARTICLES. 

THE PERSISTENCE OF A MITRAL STENOTIC X/IURI/rUR IN 
THE PRESENCE OF AURICULAR FIBRILLATION.* 

By Caey Eggleston, M.D., 

NEW TOKK CITY. 

(From the Department of Medicine, Cornell University Medical College, and The 
Second (Cornell) Medical Di\dsion of Bellevue Hospital.) 


Mackenzie^ seems to have been the first to emphasize the 
disappearance of the mitral presystolic crescendo murmur with the 
development of auricular fibrillation, which he, at that time, 
mistakenly called nodal rhj'thm. The fact of its disappearance was 
explained by him as due to the cessation of coordinate auricular 
systole, a fact which he was also the first to demonstrate in man. 
Since then, it has come to be accepted as almost axiomatic that 
auricular fibrillation and a mitral presystolic murmur cannot exist 
together. It is my purpose in the present communication to show 
that it is not imcommon to encounter patients with rheumatic 
mitral disease and fibrillation of the auricles in whom a mitral 
murmur is clearly 'heard to continue right up to the first sound of the 
heart. These cases occur so frequently that it is rare for a month to 
pass without there being one or more to demonstrate to my students. . 
In a considerable proportion of such cases, this murmur sounds 
definitely crescendo at its termination in presystole, and is, therefore, 
identical with that murmur which is regarded as most characteristic 
of mitral stenosis when the regular sinus, rhythm is present. I 
propose to offer evidence in support of the theory that this apparent 
paradox is due to an auditory misinterpretation produced by the 

* Bead before tlie Association of American Plij’^sicians .at W'^ashincton D C. 
May 1, 192S. 
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shortening of diastole and the accentuation of the first heart sound. 
The persistence of such a murmur during fibrillation has lead to 
considerable confusion and it is my further purpose to attempt to 
clear this up by an analysis of the phenomena as observed clinically 
in a large number of cases. 

The persistent murmur has been recorded by a' number of ob- 
servers. As is to be expected, Mackenzie himself observed and 
sought to explain tliis seemingly inconsistent phenomenon. He 
wrote: “In the careful examination of a large number of these 
cases of nodal rhythm we find that the first sound has not the 
sonorous rumble of the normal first sound, but is represented by a 
sharp, short snap of very brief duration. Preceding this snap, in 
a very few cases I have heard a brief crescendo murmur, but a 
venous tracing showed that there was no auricular systole at the 
normal time. From this, I suggest that the disputants in the matter 
have hitherto been confusing two separate conditions. As I have 
already pointed out, the evidences of auricular sj^stole producing a 
presystolic murmur are indisputable. While the auricular systole is 
one cause, it is obvious there must be another cause in these cases of 
nodal rhythm, and I, therefore, accept the view that a slight regurgi- 
tation tlu-ough the mitral orifice at the beginning of ventricular 
systole may produce the brief presystolic murmur.” 

The occurrence of a murmur during the stage of presystole in the 
presence of auricular fibrillation is a phenomenon which has so 
arrested my attention during a number of years that every patient 
presenting it has been subjected to detailed auscultatory investiga- 
tion. The results of these investigations form the subject of the 
present discussion. 

Two different and distinct murmurs occur with stenosis of the 
mitral valve. The one is an isolated, short muimm* occurring syn- 
chronously with contraction of the auricles. It may be soft, blowing 
and rather indistinct, or, less commonly, it may be rough and 
rumbling. It usually gives the impression to the ear of being 
crescendo. This murmur is correctly attributed to the influence of 
auricular systole. To distinguish it from the murmur next to be 
described it should properly be called the auricuJosystolic murmur. 
The use of this term has the dual advantage of being appropriately 
descriptive and of avoiding, in part at least, confusion with the more 
’ common diastolic murmur which is equally characteristic of mitral 
stenosis. The auriculosystolic murmtir is of rather infrequent 
occm'rence. 


The second murmur is not limited to presystole, but begins at or 
etore mid-diastole and continues through to end in the first sound 
auen+1 almost always coarse and rumbling and it fre- 

at least mcrease in intensity in presystole so that, to the ear 

xmlrit ^ at its ending. This is the 

IS most commonly present and, as in the case of the 
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auriculo-systolic murmur, it too, is very commonly called a presys- 
tolic murmur. Since this murmur occupies a considerable portion 
of diastole and is never confined to presystole, it is much better to 
speak of it as the diastolic murmur of mitral stenosis, thus effectively 
avoiding confusion with the foregoing. The crescendent ending of 
this diastolic murmur is usually attributed to the influence of auricu- 
lar systole, although this has been denied by a number of investiga- 
tors.2 I shall return to this matter later. These are the murmurs 
heard when the heart is beating regularljL The common failure to 
differentiate between them is, I believe, responsible in large measure 
for the confusion which exists as to the persistence of a presystolic 
murmur during auricular fibrillation. 

In the course of the years during which my investigations have 
been carried on, there has been opportunity to study a very large 
number of patients who haye presented the combination of mitral 
stenosis and auricular fibrillation. Never, in my experience, has 
the isolated, auriculosystolic murmur been heard in these cases. 
This confirms Lewis,^ who saj^s in discussing the influence of fibrilla- 
tion on the mitral presystolic murmur, that the murmur is not found 
in presystole while the remaining portions of diastole are free from it. 
On the other hand, Josu6 and Barbier^ report one instance of auri- 
cular fibrillation in which an isolated, short, crescendo presystolic 
murmur was heard definitely in the absence of a diastolic rumble. 
And in 2 of the 4 cases reported by Hart® the murmurs are described 
as, a short, rough, rumbling murmur preceding the loud first sound; 
and a first sound, preceded by a tlu-ill and a short, harsh crescendo 
murmur. It is possible that in exceptional instances such as these 
we are dealing with a murmur produced by slight regurgitation 
through an incompletely closed mitral valve, occurring just at the 
inception of ventricular systole, as believed by Reid. However, as 
stated, it has never been my fortune to have heard this isolated 
presystolic murmur, and from both the literature and my own ex- 
perience I conclude that its occurrence must be quite rare. 

The second type of murmur— the mitral diastolic— which begins 
at an earlier stage of diastole and then continues through presystole 
to end in the first heart sound, is the one which may remain after the 
auricles have passed into fibrillation. Such a murmur is, in a strict 
sense, presystolic in its termination only. Its persistence has now. 
been observed in more than 40 patients, indicating a much higher 
incidence than has heretofore been thought to obtain. All of the 
patients were suffering from rheumatic heart disease and in all the 
evidences of mitral stenosis were such that this clinical diagnosis 
could not have been called into question. No patients showing 
evidences of lesions at other valves have been included. The 
presence of auricular fibrillation was established by electrocardio- 
grams. Several of the patients who died were proved at autopsy to 
have had advanced degrees of mitral stenosis with great narrowing of 



EGGLESTON: MITRAL STENOTIC MURMUR 


156 


f 

the orifice. Critical study of this murmur and of its variations as 
observed in this fairly large group of cases yields the following facts. 

The murmur is always of the type usually described as rough, 
rumbling or purring. It is of low pitch. As already mentioned it 
invariably starts in diastole at a time definitely earlier than that 
commonly termed presj^stole. The murmur rarely seems to be 
limited to the latter half of diastole. It is always, however, of 
greater duration than is the brief, isolated auriculosystolic murmur. 
In the great majority of cases, the murmur fills diastole from the 
time of its commencement, very shortly after the second sound, 
right tlmough to the first sound. However long this murmur may 
be, I have never observed it to become diminuendo in mid-diastole 
in these patients, as it does fairly often in patients with the regular 
sinus rhj’thm. When the first heart sound is short, sharp and much 
accentuated the impression is given to the ear that the ending of the 
murmur is reinforced and of crescendo tj^ie. This is the case, 
however, only when the diastolic pause is comparatively brief. The 
murmur is thus typicallj’- developed in all of its characteristics only 
when the ventricular rate is moderately rapid, usually 100 or more 
per minute. When the rate lies above 125, diastole becomes so short 
that the blending of the murmur and the loud, sharp first sound 
makes the former seem to be quite tjqjically presystolic. Under 
such circumstances, the murmur may readily be confused with the 
auriculosystolic murmur as heard in the regularly beating heart. 
Finally, its auscultatory characteristics in short diastoles as well as 
in those of moderate length may be compared at will and repeatedly 
with those in the long diastoles by the simple process of temporarily 
increasing the heart rate by exercise. 

The changes which take place in this murmur when the ventricular 
rate is markedly slowed following the administration of digitalis, or 
as the result of rest in bed, suggest the mechanism by which each of 
its characteristics is produced. Further, since these changes can be 
studied in one and the same patient we can be sure that Ave are deal- 
ing with the same murmur throughout. The first alteration to be 
observed is that the duration of the murmur increases as the period 
of diastole lengthens. Thus it is often found to be of greater length 
than the total time occupied by diastole at the normal heart rate of 
,72 per minute. In some patients it is observed to be very much 
longer than normal diastole. For almost its entire duration it 


seems to the ear to be of xmiformly sustained intensity until shortly 
before its termination. When diastole is long enough the murmur 
always stops before the first sound, leaving a period of silence of 
lesser or greater length. Under these conditions, the ending of the 

of more or less rapidly diminishing intensity, 
k opt gather than stops. This diminuendo termination 

the earlier sustained intensity. These 
figure. " hlostrated diagrammatically in the accompanying 
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The fact that the same murmur which fills all of presystole, and 
perhaps even seems to be crescendo as it ends in the first sound when 
the heart rate is rapid, can be shown to be long and to cease with a 
diminuendo ending prior to the first sound when diastole is pro- 
longed, shows that the character of the termination depends largely 
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Schematic representation of the changes heard in the diastolic murmur of mitral 
stenosis during fibrillation. 1 indicates the first sound of the heart; 2 indicates the 
second sound of the heart; A shows the seemingly crescendo ending as heard in shorter 
diastoles; B shows the absence of the crescendo ending when diastole is somewhat 
longer; C shows the diminuendo ending and the silence following it in very long 
diastoles; D shows the absence of crescendo ending when the first sound of the heart 
is feeble. 

upon the rate of the heart, or more specifically upon the duration of 
diastole. In other words, the termination of the murmur is not 
■dependent upon the mechanism of its production, but rather upon 
the circumstances under which it ends. Thus, when an early 
appearing systole cuts the murmur off at a time when it is still of full 
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intensity, its ending is clearly presystolic in time. Further, when 
the murmur is loud and rough and the first sound is both sharp and 
greatly accentuated, then its abrupt termination by this sound gives 
the impression to the ear that the murmur ends with a crescendo 
reinforcement. When the first sound occurs after the murmur 
begins to wane, no crescendo appearance is noted, even though the 
first sound is unchanged. In cases in which the first sound is poorly 
developed and feeble, a crescendo appearance is not given to the 
murmur, however early in its course it is terminated by the sound. 
And, finally, when the murmur is of rushing or blowing tj^pe rather 
than rough and rumbling, its ending does not appear crescendo even 
when the first sound is loud and sharp. The seemingly crescendo 
termination is thus seen to be due to the abrupt interruption of an 
otherwise long, uniformly sustained coarse murmur by a loud and 
sharp first sound which falls early because diastole is shortened. 

Two patients have been studied over a period of several years, 
both of whom presented clinically tj^^ical rheumatic mitral stenosis. 
Both were observed for some time with regular sinus rhythm and 
in both the murmur began early in diastole, was well sustained, and, 
becoming crescendo in presystole, ended in a loud, sharp first sound. 
In both, the murmur was very rough. Each of these patients devel- 
oped auricular fibrillation in the course of time, and with its appear- 
ance the murmur in each instance remained unchanged so long as 
the heart rate was more than 100 per minute, e.vcept that in occa- 
sional long diastoles the termination lost its apparent crescendo 
character. Slowing of the heart by digitalis brought out the 
phenomena which have just been described. Acceleration by exer- 
cise then caused the murmur to resume its seemingly crescendo 
ending. In one of the patients the fibrillation lasted less than 
twentj'^-four hours, when the normal rhytlnn was resumed. The 
murmur remained unaltered. Subsequently, fixed fibrillation devel- 
oped, and during it the response of the murmur to slowing of the 
heart was studied with the results mentioned. , 


A third patient, who first came under observation shortly after the 
development of fibrillation and in whom all of the features of the 
murmur were studied during diastoles of widely varying duration, 
was given quinidin and her heart resumed a sinus rhji;hm. During 


the persistence of the normal rhythm— about ten days— no change 
in the murmur could be detected if the comparison was made with 
its appearance in the shorter diastoles during fibrillation. In all 
of the other patients observed, fixed fibrillation was present through- 
out the whole period of their study. 

The most satisfactory conception of the mechanism by which 
produced is that of the formation of a jet, or the 
amulifila V This mechanism has been reviewed and 

almost idearSndWon?r‘^‘Il 

blood as the streim T ^^® P™duction of a rapidly flowing jet of 
Sttoam enters the venttiole. When Ihe stmosh is 
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marked, the jet should occur throughout the greater part of ventric- 
ular diastole. In very pronounced stenosis it should persist until 
the intraventricular pressure begins to be raised to the level of that 
in the distended auricles by the onset of ventricular systole. Wiggers'^ 
says that it is probable that ventrieular filling takes place very slowly 
in the more marked grades of mitral stenosis and eontinues through- 
out the entire period of ventricular diastole. He also says that the 
higher grades of stenosis are always accompanied by diastolic 
murmurs. Lewis points out that the duration of the murmur 
depends on the degree of stenosis, the tighter the stenosis the 
longer the murmur. 

The clinical features of the murmm* which have been recorded as 
observed in the presence of fibrillation support this theory of the 
mechanism of its production. The mechanical and dynamic factors 
of a tightly constricted mitral orifice, a greatly distended left auricle 
continually receiving blood under an elevated pressure from the 
right heart, and a ventricle in which the pressure remains low due to 
slow and often inadequate filling are such that they must remain 
essentially unchanged whether the rhythm be regular or the auricles 
be fibrillating. The only important difference between the two 
states is the absence during fibrillation of the presystolic auricular 
contraction. That such a terminal reinforcement of the jet of blood 
is not necessary for the appearance of what seems to the ear to be a 
crescendo termination of the murmur is established by its persistence 
in these cases of fibrillation. 

The cause of the crescendo accentuation of the mitral diastolic 
murmur has been the subject of much argument, and Reid® has 
recently reopened this subject in a series of papers. Reid, like 
Mackenzie and others whom he cites, contends that the terminal 
crescendo portion of this murmur is really not a part of the 
diastolie murmur but is an entirely separate sound produced by 
brief regurgitation due to the onset of ventricular systole. Accord- 
ing to Reid, this mechanism is capable of causing a murmur which 
would precede the first sound since it would be due to baekflow 
diuing that brief period which might be expected to elapse before the 
stretched mitral curtains were snapped taught. While this may be 
the mechanism involved in rare cases, I believe that the phenomena 
may be much more simply explained. 

The explanation I have to offer is that the miumur under consider- 
ation never, in fact, ends with a crescendo reinforcement in the 
presence of amdcular fibrillation. The apparent crescendo ending 
is an auditory illusion due to the abrupt termination of the rough 
murmur by the loud, sharply accentuated first sound, which has a 
pitch that is not widely different from that of the murmur itself. 
This explanation is in perfect accord with the observed changes 
which the murmur undergoes with varying lengths of diastole, and 
with the fact that it has not been observed to appear crescendo when 
the first sound is weak, however short the diastole. 
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Furtliev. confirmation of the foregoing explanation is found in the 
simultaneous ]ihonocardiograms and electrocardiograms obtained 
by Lewis. In 2 patients (tracings 10 to 14 inclusive, p. 257) his 
records show that the relation of the termination of the murmur to 
the first heart sound is entirely dependent upon the duration of the 
diastole in which it occurs. In each patient the murmur was 
recorded as merging with the first sound when diastole was brief, 
and as fading out with a definite diminuendo ending in long diastoles, 
leaving an interval of silence preceding the first sound. 

The role of aurieular systole in the production of the crescendo 
ending of the mitral diastolic murmur in the presence of the normal 
sinus rhythm has been called in question on a number of occasions. 
While it is not mj"- purpose to discuss this subject in the present 
communication, I should like to suggest that, in such cases too, the 
crescendo ending may sometimes also be an auditory illusion. 
Those who deny its being due to auricular systole have so far failed 
to recognize the possibility that the crescendo appearance may be an 
artefact produced in the manner here described. At least as much 
objection may be raised against the theory that it is caused by early 
regurgitation of blood from the ventricle as to its being merely an 
auditory deception. Finally, in closing, it should be mentioned 
that in some cases in which definite crescendo development of the 
murmur has been heard phonocardiograms have failed to reveal any 
evidence of an intensification of the sound.® Lewis’ excellent pho- 
nocardiograms also show the absence of a true intensification of the 
murmur in presystole, as revealed by the amplitude of its vibrations. 
And Lewis, referring to his sound records, states (p. 249) that a 
conspicuous crescendo appearance of the murmur is present so 
infrequently in the phonocardiograms that it seems probable that 
the crescendo quality as imparted to the ear is rarely formed by the 
murmur alone, but is really made up of a combination of murmur 
and first sound. 

Summary. 1. A murmur occurs in presystole in a considerable 
number of patients suffering from mitral stenosis and auricular 
fibrillation. 

2. The presystolic mm-mur thus heard is a continuation of a 
murmur beginning earlier in diastole. It is suggested that this 
murmur should be spoken of as the diastolic murmur of mitral 
stenosis to differentiate it from the true auriculosystolic murmur. 

3. The termination of this murmur in some instances seems to be 
distinctly crescendo. 


4. The crescendo ending is explained as an auditory illusi 
produced by the merging of the rough murmur with the very lov 
s larp fost sound. It is not heard when the first sound' is feeble, 
™^rmur is soft and blowing. 

when prolonged and has a diminuendo endi 

nen neard during long diastoles. 

a uable diagnostic and prognostic sign since it 
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probably found only in the presence of a markedly stenosed mitral 
orifice. 

7. A murmur limited entirely to presystole, with the remainder of 
diastole free from sound, has not been heard in the presence of 
auricular fibrillation in a large group of patients. This murmur 
heard only in the regularly beating heart, should be termed the 
auriculosystolic murmur. 

Note. — While this paper was in press an article appeared by Wilhelm Dressier, 
(Wiener klinische Wochenschrift, 1928, 41, 1245) in which the author contends that 
the presystolic murmur is produced in regular hearts by auricular contraction. He 
contends also that the crescendo quality of the murmur is not a characteristic of 
the murmur itself but depends upon an auditory deception (Gehorstauschung) 
produced by its abrupt termination in the loud first sound. 
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SYMPATHECTOMY IN THE TREATMENT OF ANGINA PECTORIS. 

Comparison of Results with Those from Paravertebral 

Alcohol Injection. 

By Edward P. Richardson, M.D., 

AND 

Paul D. White, M.D., 

BOSTON. 

(From the Medical and Surgical Services of the Massachusetts General Hospital.) 

Introduction. That painful stimuli arising in or near the heart 
may be modified by destructive interruption of pathwaj^s connecting 
with the central nervous system, has been clearly demonstrated. 
The treatment of angina pectoris by sympathectomy, suggested by 
Franeois Franck^ in 1S99, and first carried out by Jonnesco- in 1916, 
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was given impetus in this country by Cofley and Brown^ in 1923, 
who reported successful results from operations upon the left 
superior cervical ganglion only, rather than from the bilateral 
removal of the whole cervical sympathetic chain, including the first 
thoracic ganglia, as advocated by Jonnesco.^ This substitution of 
a limited for a rather extensive operation led to an increase in the 
number of cases operated upon, and corresponded to a renewal of 
interest in the subject abroad. Consequently many cases of angina 
pectoris treated by operation, for the most part on the cervico- 
thoracic sympathetic chain, have appeared in the literature, and 
have been summarized by Fontaine,® and more recently by Cutler.®-^ 
In 1926, another development came when Swetlow® reported relief 
of pain by blocking the communications of this chain until the 
central nervous system by means of paravertebral injection of 
alcohol. 

Although it may be conceded that the pain of angina pectoris can 
at times be relieved to a greater or less degree by these alternative 
procedmes, operation or alcohol block, do these methods of treat- 
ment constitute good therapeusis, and if so, to what extent? This 
question may be answered only in part by the operative mortality 
and by the degree of relief immediately obtained. Further desirable 
criteria are the permanence of relief and in particular, the effect of 
operation on the duration of life, either tlirough the interruption of 
the sympathetic innervation, or tlirough the abolition of the symp- 
tom pain. Since interruption of the sensory stimuli probably does 
not alter the underlying pathology of angina pectoris, it has been 
suggested that the relief of the paroxysmal pain is harmful because 
thereby a warning symptom useful to the individual is done away 
.with. On the other hand, it may be argued either that a reflex 
vascular spasm or a condition of shock excited by these stimuli is a 
cause of sudden death, or that the heart might be better for more 
exercise than the recurrent pain allows it. Such points may only be 
decided by following the clinical course of patients after treatment. 
Unfortunately, most of the reported cases have been published very 
shortly after operation. It is extraordinarily diflScult to evaluate the 
indirect effects of operation in a symptom complex like angina 
pectoris, with a variable underlying pathology, a tendency to sudden 
accidents, and to spontaneous improvement. Under these eircum- 
■ stances, the place of radical therapeutic measures can only be grad- 
ually established tlirough the accumulation of the late results of 
treatment. 
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purpose of this paper is merely to present our own 
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tion of 85 per cent alcohol, according to the method of Swetlow® has 
been used instead of operation. These injections were made by 
J. C. White and by W. J. Mixter,®'^® and have been previously 
reported. An opportunity is thereby given to compare the effective- 
ness of operation and of paravertebral alcohol injection. 

One important aspect of the subject is the selection of cases. 
While our impression of the type of cases suitable for these more radi- 
cal forms of treatment will be given after a discussion of the results 
obtained, a few general considerations properly appear at this point. 
In the first place, there should be no question as to the diagnosis of 
angina pectoris, as distinguished from other forms of cardiac pain 
like that of coronary thrombosis or of effort syndrome. In any new 
treatment, the value of which is debatable, accuracy in diagnosis is 
peculiarly desirable. In some instances cited in the literature, 
operation has been performed upon patients in whom the diagnosis 
appears doubtful. Even the description of Jonnesco’s® first case, 
cured for seven years, suggests paroxysmal tachycardia rather than 
angina pectoris. It should be further recognized that even if true 
angina exists, it is not incompatible with a considerable duration of 
life, or with attaining an age well beyond the average. By limitation 
of activity and particularly by avoiding conditions known to bring 
on attacks, patients may live for many years in relative comfort. 
In other cases, in spite of such care, and the relief obtainable through 
the use of the nitrites, the frequency and severity of attacks even 
during rest may be such that the suffering and disability are intoler- 
able. Therefore, broad familiarity with cardiac conditions is neces- 
sary both for the diagnosis of angina pectoris and for the selection of 
cases for treatment by methods which still must be considered 
somewhat experimental. The occurrence of severe continuous pain 
due to coronary thrombosis is a contraindication to operative treat- 
ment, as is congestive failure, a development, moreover, ordinarily 
associated with the cessation of anginal attacks. 

Since the extent of the removal of the cervicothoracic sympathetic 
chain varied in our cases, some anatomic discussion is necessary to 
correlate the clinical results secured with the degree of interruption 
of kno^vn pathways of conduction to and from the heart. The 
cervicothoracic sympathetic chain is principally efferent in function. 
It communicates with the central nervous system only through the 
rami communicantes of the thoracic nerves. Ransom^^ states that 
afferent impulses are carried from the plexus surrounding the heart, 
aorta, and coronary vessels to the spinal cord along the cardiac 
branches of the' middle and inferior cervical sympathetic ganglia, 
the sympathetic trunk, white rami, and upper three or four thoracic 
nerves. The cervical sympathetic trunk above the middle ganglion, 
the superior cervical ganglion, and the superior cardiac nerve con- 
duct efferent impulses only. The chief area of referred pain in 
angina pectoris is so clearly that of the cutaneous distribution of the 
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upper tlioracic nerves that any conduction of painful sensations to 
the brain tlnough the vagus must be of minor importance. We 
have had no experience ivith section, as recommended by Wencke- 
bach/- of afferent vagus fibers, believed to form in man a separate 
depressor nerve, and carried out by certain surgeons, notably Eppin- 
ger and Hofer.^® The function of this neri'e in relation to angina 
pectoris as well as the chance of recognizing it at operation seem to 
us so doubtful as to make it an unpromising line of attack. On 
pltysiologic grounds, therefore, there are two points at which an 
effective block of sensor3'- impulses passing through the sympathetic 
nervous system from the heart can be carried out. One is in the 
region of the inferior cervical and first thoracic ganglia, and is most 
simply accomplished by removal of these structures. The second is 
by interruption of the rami communicantes of the upper thoracic 
nerves. Division of the sj'mpathetic trunk abo\'^e the middle gang- 
lion or of the superior cardiac branch, or removal of the superior 
cervical ganglion which interrupts both these structures, while 
breaking motor pathways to the heart, does not divide afferent 
fibers going to the spinal cord. 

The operations, limited to the left side, carried out in the present 
series of cases were: (1) Removal of the superior cervical ganglion 
as recommended by Brovm and Coffey/^ (2) removal of the superior 
ganglion and sj^pathetic chain down to the level of the first thoracic 
ganglion; (3) removal of the inferior cer^dcal and first thoracic 
ganglia, which form the stellate ganglion. Removal of the whole 
cervical chain including the first thoracic ganglion, the Jonnesco 
procedui’e, was not carried out in one stage in any case. The cases 
treated by operation^ represent a small proportion of patients vdth 
angina pectoris (about 300) seen and followed during slightly over 
tlnee years, and are presented herewith. 


Case Reports. Case I.— Male, aged forty-nine years, porter, entered the 
Massachusetts General Hospital on May 16, 1923, mth the diagnosis of 
syphilitic heart disease, aortitis, aortic regurgitation and angina pectoris. The 
first attack of anginal pain occurred eighteen months before, and for thirteen 
months the attacks had been of increasing frequency. For three months he 
had been unable to work at aU. For two months he had been treated in the 


out-patient department on account of this pain and a stronglj’- positive 
Wassermann reaction with mercurj'' and iodids, without benefit to the anginal 
attacks. The pain came on vdth exertion and sometimes after eating. It 
was usually in the region of the left second, third, fourth and fifth ribs, from 
the sternum to the anterior axillary line, agonizing and oppressive in 
character, sometimes radiating to the region of the left scapula, but not to 
the arm. 



rnv +n A ^ aortic area, witn a water-iiammer pulse. 1 

prominent both to the right and left. The blood 
a normal r ^ diastolic. The electrocardiogram showed 

failure. ^ ^ There was no evidence of congestive 
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During rest in bed in the hospital he still had attacks of anginal pain, 
chiefly following meals, relieved by nitroglycerin. He was discharged in 
ten days, without essential benefit. He then remained quietly at home, but 
the attacks increased in frequency, so that he took 400 nitroglycerin tablets 
in three weeks. The attacks began slowly and could be aborted by nitro- 
glycerin, but frequently occurred during complete rest. 

He was readmitted for sympathectomy on August 14, 1923. Operation 
was performed on August 20 under ether anesthesia. The sympathetic 
cord on the left was removed from the inferior end of the superior ganglion 
to the superior end of the inferior ganglion. No middle ganglion could be 
recognized. 

He made a good postoperative recovery. Horner’s syndrome, narrowing 
of the palpebral fissure, with contraction of the pupil, occurred on the left. 
The attacks were relieved for three days, and then gradually recurred. The 
character of the pain was slightly modified, being located more definitely 
at the third left costochondral joint and was less agonizing in character. 

After discharge on September 3, the attacks gradually increased in 
severity and in frequency up to thirty a day. The pain remained more 
definitely limited to the precordia. On October 18 he was readmitted for 
further operation. 

Four days later the superior cervical ganglion was removed under ether 
anesthesia. Again the attacks ceased for two days, and gradually returned. 
After discharge they were more frequent than ever, occurring at aU times of 
day or night, but stiU immediately relieved by nitroglycerin. The location, 
character and severity of the pain was not further modified by this second 
operation. He felt, however, that he had been improved and readily ac- 
cepted the suggestion of further surgical treatment. 

On November 24 the left inferior cervical and the first thoracic ganglia 
were removed under ether anesthesia. The operation proved somewhat 
difficult on account of adhesions from the previous operations, and from lack 
of the sympathetic trunk as a guide. The inferior cervical ganglion was 
found just internal to the vertebral artery, and continuous with the first 
dorsal ganglion wliich was behind and below the vessel. These structures 
were removed without appreciable effect on the patient. 

Following operation, his general condition was satisfactory, but five hours 
later, during a vomiting attack, he stiffened convulsively, became cyanotic, 
and died within two or three minutes. There was no autopsy. 

Comment. The operations in this case were limited in extent, 
in the hope of verifying what part of the sympathetic was most 
concerned in the transmission of impulses associated wdth angina 
pectoris. The sympathetic cord was removed first, since it was 
felt that thereby more afferent pathways would be severed than 
by the removal of the superior ganglion. While after tiffs operation 
there was no theoretical reason why excision of the isolated ganglion 
should lead to further benefit, it was done as a test procedure. It 
produced no further observable effect. The effect of removal of the 
inferior cervical and first thoracic ganglia, from which much w^as 
hoped, could not be observed. The death of the patient seemed to 
be of cardiac nature. Subsequent cases were closely watched for 
forty-eight hours after operation, in order to give inhalation of 
amyl nitrite on the first sign of cardiac distress. This patient is 
classed as essentially unrelieved by his first two operations. 
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Case II.— Male, aged lift}'- years, laborer, entered the hospital October 
25 1923, after two weeks’ observation in the cardiac clinic. About three 
months prewously he began to have epigastric distress, radiating to the 
h’ont of the left chest, and occasionally down the left arm. For two months 
it has been intense, and it left the patient weak and shaken. The attacks 
followed slight exertion, and occurred several times while at rest during the 
night. Nitrogl 3 ''cerin, at first effective, now failed to relieve the pain. He 
had been unable to work. 

Examination was essentially negative aside from slight cardiac enlarge- 
ment with evidence of peripheral arteriosclerosis. Roentgen ray showed 
the heart shadow enlarged to the left, the apex unusually Wunt; there was 
no abnormalitj'' in size and shape of the aortic shadow. The electrocardio- 
oram showed a normal rhytlim, rate 70. The Wassermann reaction was 
negative; the blood pressure was ISO s 5 '^stolic and 90 diastolic. A diagnosis 
of hypertensive and arteriosclerotic heart disease with angina pecioiis was made. 

On November 7, 1923, removal of the left cerrical sjunpathetic chain was 
carried out under ether anesthesia. The lower two-thirds of the superior 
ganglion, the sjmipathetic trunk, the middle ganglion, and the inferior 
cerwcal ganglion Isdng beside the vertebral artery were excised. The first 
thoracic ganglion was exposed but not removed. 

FoUovdng operation, the patient had a cough and temperature reaction 
apparentl}’^ due to a mild grade of bronchopneumonia. He had no more 
attacks of angina, but had occasionally a “warm” sensation over the precor- 
dia. Horner’s sjmdrome occurred on the left, but there was no observable 
difference in the superficial circulation of the face. 

On February 15, 1924, he reported himself symptomatically very much 
improved. He had had no pain at aU, was able to walk for half an hour, 
and to carr}'' coal up from the cellar. On exertion he sometimes had 
djrspnea and a sense of warmth at the second and third interspaces above the 
precordia. 

On December 17, 1925, his family stated that he had returned to Poland 
in July, where he was worldng on a farm. Pre^'iously he had worked nine 
hours a day handling wet leather, and was able to waUc a mile and a half to 
and from work. During this time he had some pain in his chest when he 
walked fast or overexerted himself, but he needed no medication. 

On January 13, 1927, a letter from Poland stated that he was working on a 
farm, was verj'" well and had no complaints. 

At Christmas time, 1927; he continued to feel well except for some ill- 
defined leg-ache. There was little or no angina pectoris and no discomfort 
from the operation (cerrical sympathectomy) that had been done over four 
years pre^iously. 

On August 11, 1928, the son reported that liis father was well as far as his 
heart was concerned but complained of rheumatic pains in his legs. He was 
working on the farm in Poland. This was nearly five years since the 
operation. 


Comment. The degree of benefit obtained for nearly five j’^ears in 
this case was very gratifying. 'Wliile not entirelj'' cured sympto- 
matically, he was enabled to do manual labor, and was enthely 
satisfied with the result. We should class him as at least 90 per 
cent relieved. 


fifty-three years, machine operator, entered the 
tSal .^^23. For two years he had had attacks of 

left arm. The precordia with radiation down the 

were associated with exertion, and occurred with 
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increasing frequency up to three or four times a day, causing him to give up 
work. His Wassermann reaction was strongly positive, and he had re- 
ceived a five months’ course of antiluetic treatment, consisting of mercury, 
potassium iodid and neoarsphenamin, without benefit. 

Examination showed his heart slightly enlarged to the left. A to-and-fro 
murmur loudest over the aortic area was heard. Roentgen ray confirmed 
the cardiac enlargement, and showed proininence of the aorta to the right 
and to the left. He was somewhat dyspneic, but showed no other evidence 
of congestive failure. The blood pressure was 146 systolie and 44 diastolic. 

After a year’s observation and treatment in the cardiac clinic of the ou^ 
patient department, he was sent in for sympathectomy, on account of his 
disability and lack of improvement, with a diagnosis of aortitis {luetic), 
aortic insufficiency and angina pectoris. 

On November 21, 1923, the left s:^pathetic chain was removed to the 
level of the subclavian artery, including the superior ganglion, the sympa- 
thetic tr unk , and the inferior ganglion. During convalescence he had no 
angmal attacks, and was discharged with the wound healed on the seventh 
day, Horner’s syndrome was produced. After returning home the attacks 
recurred, and became more frequent and severe than before the operation. 
He died a cardiac death on July 6, 1924. There was no autopsy. 

Comment. This patient showed temporary inhibition of attacks 
while in the hospital, perhaps as a result of anesthesia and rest, a 
phenomenon observed in other cases, and apparently having no 
significance with relation to permanence of relief. The operation, 
however, must be classed as completely ineffective in relieving the 
angmal pain. 

Case IV.— A male steward, aged thirty-seven years, came to the hospital 
on January 14, 1924, complaining of attacks of distress over the lower pre- 
cordium of three years’ duration. These attacks were brought on by 
exertion, and had a tendency to occur after meals, but also often awakened 
him at night. He would attempt to relieve them by standing up and taking 
long breaths, with an effort to belch. Twenty months previously on 
account of increase in frequency and severity, he consulted a physician who 
had his blood examined, said he had syphilis, and treated him by medication 
with some improvement until six months before admission. Then the pain 
became more severe and was brought on by very slight exertion. For the 
last three weeks he had been unable to work at all. The pain was most 
marked at the second interspace on the left and sometimes lasted as long as 
an hour, but was usually much shorter in duration. 

Examination showed a thin, pale man, with a slow regular pulse. The 
heart was not enlarged to percussion. There was a roughening of the first 
sound at the apex, and a soft blowing diastolic murmur loudest over the 
aortic area. Blood pressure was 140 systolic and 50 diastolic. The Wasser- 
mann test was strongly positive, Roentgen ray showed some general 
enlargement of the heart but no increase in the supracardiac shadow. There 
was no evidence of congestive failure. The diagnosis was Imtic heart disease, 
with aortic regurgitation and angina pectoris. 

He remained on the medical wards for six weeks, ha\dng frequent attaclrs 
of substernal pain wlfile in bed, especially at night, reheved by nitro- 
gWcerm. Mild antiluetic treatment seemed to increase rather than to 
reheye the pain. Accordingly S 3 Tnpathectomy was advised and carried out 
on March 3. 

He became cya^tic under ether anesthesia although the quality of his 
pulse was good. The mam sympathetic trunk was exposed and dhdded 
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1 inch above the inferior thyroid artery and the AN^ound closed. After 
reniovaf of the ether, the ])atient’s color did not improA'C. He began to 
cough \ip pinldsh froth, and died from pulmonary edema Avithin tAventy 
minutes in spite of A^enesection and the administration of adrenalin, digi- 
folin and atropin. 

Comment, Death in this case Avas due to the effect of anesthesia 
on an incompetent heart. Section of tlie sympathetic cord undoubt- 
edly had no effect on the outcome, Avliich might easil}'^ haA^e foIloAved 
any minor operative procedure. 

in vieAv of the increasing number of cases in AAdiich good results 
AA'ere reported from removal of the left superior cerAUcal ganglion 
alone, it was noAv decided to limit the operation to removal of this 
structure at a first stage, and if further operation seemed indicated 
to remove the inferior cervical and first thoracic ganglia. While 
ether had been chosen as an anesthetic, believing that through its 
similarity to alcohol and its A^asodilator effect it Aimuld not provoke 
anginal crises, limiting operation to the superior ganglion had the 
advantage that it could readily be carried out under local anesthesia. 


_ Case V.— A married Italian Avoman,_ aged tAventy years, entered the hos- 
pital May 2, 1923, complaining of pain in the left arm and chest, shortness of 
breath and Aveakness. When she Avas six years of age she AA'as ill for four 
months Avith rheumatic fever. During the next three or four years she had 
rheumatic attacks. From the age of ten until Iaa'Q 3'^ears before admission she 
Avas Avell. Then she began to haA^e pain in the left arm, dyspnea on exertion, 
palpitation and slight unproductive cough. She Avas in bed tAVo months. 
Between September, 1921, and the date of entry she had three attacks of 
“cold” and “sore throat,” Avith intensification of her symptoms. The pain 
in her left arm and left chest caused her to stop Avork. 

Examination showed a well-developed and_ well-nourished jmung woman 
whose body was shaken by her cardiac pulsations. The heart was enlarged 
downward and to the left. There was a thrill over the aortic area, accom- 
panied by a harsh systolic murmur. A softer diastohe murmur was heard 
aU oA'^er the precordia. The blood pressure was 165 sj'’stolic and close to 
zero diastohe. There Avas no ej’-anosis. By Roentgen raj’^ the heart aa^s 
A^ ery much enlarged in all diameters. Electrocardiogram shoAA’’ed normal 
rhythm, rate 95, marked left axis deviation (index, -f 42) and inverted T 
wave in Lead II. The diagnosis Avas rheumatic heart disease, with aortic 
regurgitation and stenosis and mitral stenosis. 


She reentered January 10, 1924, and remained for three months in the 
hospital. The attacks of pain were her chief complaint. This pain AA^as 
sharp, knife-like, occurring over the precordia, and variabb’’ transmitted to 
the left back, a:alla and arm. Examination was essentially the same as at 
the previous entry. There was no evidence of congestive failure. The pain 
Avas found to be associated Avith attacks of tachycardia. Quinidin was given 
without effect. Nitroglj>-cerin reheved the pain. 

Two years later, January 28, 1926, she came to the hospital, having been 
muoAA^ed in the cardiac ylinic. During this period she had done unex- 

T j congestiA’'e failure haAung occurred. The attacks of pain-; 
iiOAAeA'er, liad nprisieforl OTt/l y-« J_ mi* 1 1 


a half F.vQ 1 w^v^^+' ’ one uotju iiuuny jCuu TiaoiebS in a weeK anu 

evideiit that the essentially as before. It had become increasingly 

to paroxyooml taeSy- 
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Since slie was almost entirely incapacitated by the frequent attacks of 
pain, and had not otherwise lost ground to the extent expected, sympatli- 
ectomy was thought advisable. 

On February 2, 1926, the left superior cervical ganglion was removed 
under local anesthesia without incident. She was discharged twelve days 
later without having had any anginal attacks. The operation produced 
hyperesthesia of the side of the neck and face. 

On April 1, 1926, her sister reported that following an attack of influenza 
she had had a recurrence of anginal pain, relieved by nitroglycerin. 

On April 16, 1926, she was seen in the cardiac clinic. About one month 
before she had had an attack of respiratory infection during convalescence 
from which she began again to have typical angina pectoris always relieved 
by nitroglycerin. The attacks, however, were less frequent than before 
operation, requiring about two or three tablets daily. 

In March, 1927, she developed bronchopneumonia at home and died 
after three or four days from the effects of the pneumonia itself. Prior to 
the infection she had been much improved as far as her heart and angina 
pectoris were concerned. There was no postmortem examination. 

. Comment. This ease has been reported in detail While at first 
definitely benefited by operation, her attacks soon recurred. The 
period of relief seems too long to be attributed to the eft’eet of 
anesthesia, and to the immediate psychologic effect of operation, 
and seems reasonably due to the sympathectomy, particularly since 
the angina pectoris when it did recur was much less severe than 
before operation. Ultimately her attacks of pain became infrequent 
and mild. No further siu’gical interference was carried out because 
of the patient’s serious rheumatic heart disease, her respiratory 
infections, her dislike of further surgery and her gradual improve- 
ment. We would class her as 50 per cent relieved, for a period of 
one year up to her death from pneumonia. 

Case VI. — A male laborer, aged fifty years, entered the hospital on May 
18, 1925, complaining of pain in the left chest. Two months previously 
while working in a brickyard, he had a brief severe attack of pain over the 
precordium, which radiated to the back and down both arms. Three 
weeks before admission he was forced to give up work on account of the 
severity and frequency of similar attacks. 

Examination revealed a vigorous looking muscular man. The heart 
showed a systolic murmur at the apex, but was not apparently enlarged; 
the supracardiac dullness seemed increased. His blood pressure was 140 
systolic and 80 diastolic. The Wassermann test was strongly positive. 
Roentgen ray showed, the heart shadow to be definitely enlarged, the 
supracardiac dullness increased, although in the oblique view the aorta did 
not appear to be enlarged. The appearance of the aorta was not charac- 
teristic of lues. Electrocardiogram showed normal rhythm, rate 65, left 
axis deviation. 

■ In the hospital he developed a subdeltoid bursitis and was discharged 
June 4, 1925. 

In the out-patient department he was treated with iodobismuthate of 
quinin, receiving 15 injections up to September 28, 1925. The attacks of 
angina pectoris nevertheless persisted and followed exertion, eating and sud- 
den excitement. Nitroglycerin reheved the pain. He tried working for a 
few Qjiys, but bad t6n to fiftoou attacks of pain a da3^^ and was forcod to koop 
quiet at home, where he still had four or five attacks a day. There had been 
no appreciable benefit from the antiluetic treatment. 
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On NoA'cmbcr 2, 1 925, he was readmitted to tlie hosi)ital. The physical 
exaiuiuation was essentially the same as at the first entry. The diagnosis 
was angina -pectoris, tertiary syphilis. 

On November 6, the left superior cervical ganglion was removed under 
novocain, which had to be supplemented by ether. Until his discharge two 
weeks later, he was much improved, having, however, occasional mild 
attacks of pain which did not require nitroglj^cerin. Follovdng operation, 
lie had pain in the left side of the face on eating, and pain in the left shoulder, 
which appeared to be due to an intensification of his previous subdeltoid 
bursitis, but may have been dependent on postoperative hj^peresthesia. 
Horner’s syndrome was produced. 

Following discharge, the attacks recurred in their previous frequency 
and severity. The pain in his shoulder and face was extremely troublesome. 
He was still completelj'’ incapacitated. During the interval, he had 8 
injections of neoarsphenamin. 

On February 1, 1926, he reentered for further operation wliich was done 
twelve days later. The aorta was now found enlarged b)"- Hoentgen ray in 
the oblique view and the findings were more characteristic of S3"phiiitic 
aortitis. On February 12, 1926, under ether anesthesia the sympathetic 
trunk was picked up on the left where it formed a loop around the inferior 
tlijuroid arter 3 >-, and followed^ downward, exposing tivo ganglia, the lower of 
which, about 1 by 1.75 cm. in size, 'lay beliind the subclavian arterj’’ below 
the origin of the vertebral artery. These ganglia wei’e identified as the 
inferior cerHcal and first thoracic ganglia, and were completel}’" removed. 
During the operation a small opening was made in the thoracic duct. 

On the day following operation, anginal attacks occurred, and persisted 
irregularly through convalescence, once or twice daily, usually waking him 
from sleep. The pain waslJprecordial, radiating to the left arm, hand, 
shoulder and scapular region, and also to the left occiput and parotid 
~ region. - It was relieved by nitroglycerin. The wound healed promptly in 
spite of injury to the thoracic duct. During convalescence the blood pres- 
sure was essentially equal in both arms. 

Following operation he reported regularly to the cardiac clinic. The 
anginal pain occurred as before, and fij’^peresthesia and pain in his shoulder 
and also pain in the region of the left lower jaw were extremely troublesome. 
Between March 25 and May 13, he received 8 injections of neoarsphenamin. 

On May 20, 1926, he was not doing well. The pain was substernal, with 
radiation to both arms. 

On June 16, he continued to have attacks of substernal pain. He was 
unable to work and took several nitroglycerin tablets daily. 

On July 8, he was considerably improved; he used about two nitroglycerin 
tablets daily, and wanted to try some light work. 

On August 5, he was getting on fairly weU, working nine hours a day load- 
ing brick. He still had some angina pectoris, and took two tablets of 
nitroglycerin daily. 

On November 18_, 1926, he was feeling better, working three or four days 
a week handling briclvs. 

On March 24, 1927, he had been laid off from work since Christmas 
because of slack business. He felt much better on the whole. There were 


still attacks of pain, starting midsternally, and radiating down the right 
arm, usually after eating. He took four to six tablets of nitroglycerin a 
week. His left hand had been cold since operation. The pain in the left 
oil beginning to eat, but was better. The pain in the 
face gone. He did not sweat on the left side of the 

The pain in disability with his arms on worMng. 

it radiated to hi? frequent and less severe. When it came 

examination the left arm”? to the left side of the neck. On 

lett arm and hand were colder than the right. 
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On February 2, 1928, he reported again. He had worked at intervals at 
bricklaying. He used two nitroglycerin tablets a day when working, one a 
week when not. Examination was as previously, fluoroscopy showing a 
slight aortic dilatation, and slight cardiac enlargement. Horner's syndrome 
continued. 

On May 14, 1928, further antiluetic treatment was advised. There was 
no change in Iris symptoms or physical examination from those noted in 
February, 1928. 

On August 16, he was still at work in the brickyard, taking two nitro- 
glycerin tablets daily. 

Comment. This case was undoubtedly benefited by the treatment. 
Whether the improvement should be attributed to operation or to 
antiluetic treatment is doubtful. We are inclined to believe that the 
operation had a greater effect than the drug therapy although it 
certainly was only partially successful. 

Pain in the shoulder and jaw in this case was extremely trouble- 
some following operation. However, it eventually disappeared. It 
is of interest in connection with ischemic conditions of the extremi- 
ties that the later effect of removal of the stellate ganglion was 
vasoconstriction rather than vasodilatation. We should class this 
case as 60 per cent improved. 

Case VIL— A garage owner, aged fifty-nine years, was referred to us in 
consultation in May, 1926, by Dr. W. A. Putnam of Cambridge, for sub- 
sternal distress of twelve years’ duration, at first only with heavy work or 
lifting, but then brought on by the least exertion. The pain was substernal 
and precordial, radiating to the left shoulder, the left arm and left back, 
extending to the throat somewhat, but not to the face or jaw. The pain was 
brought on by walking or excitement, but not by meals. It was always 
relieved by nitroglycerin. Since April he had been unable to work, and the 
attacks were growing progressively more severe, and were brought on more 
easily. His past history was not remarkable. 

In October, 1926, he was seen again and was no better and operation was 
thought advisable. 

Examination showed a man somewhat overweight, but appearing in good 
health. His heart was regular in action, and negative to auscultation and 
percussion. His blood pressure was 135 systoUc and 90 diastolic; the urine 
and Wassermann tests were negative. The diagnosis was arteriosclerotic 
heart disease, angina pectoris. 

On October 18, 1926, the left superior cervical sympathetic ganghon was 
removed under local anesthesia without incident. Horner’s syndrome was 
produced. During the same morning he had an anginal attack, and others 
occurred on the fifth, sixth and seventh days. The pain was located some- 
what more externallj’-, nearer the axilla, but was similar in severity. He also 
complained of pain in the region of the left jaw, on beginning to eat. He 
was discharged on the seventh day. 

On November 3, 1926, the attacks were the same as before operation in 
frequencj'^ and severity. 

On December 9, 1926, he died after an attack of pain lasting twelve hours 
beheved to be due to coronary tlirombosis. There was no autopsy. ' 

Comment. Operation was totally ineffective in this case. It is 
very improbable that it was in any way responsible for the coronary 
thrombosis wliich occurred seven weelcs later. 
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Case VIII.— A traveling salesman, aged fifty-nine years, was referred to 
us by Dr, W. A. Putman, December 8, 1926. Six months before he had 
begun to have slight substernal distress, wliich was benefited by a month’s 
vacation. On return to work, which involved the carrying of heavy sample 
cases, the pain became much worse, so that he had done nothing for twp 
months, and during the last two weeks he had been in bed. The attacks 
ordinarily came on vnth exertion, but he had had two or three daily while 
in bed. The pain was relieved bj"^ nitroglycerin, of wliich he was talcing 
100 tablets a week, and was located under the lower end of the sternum, in 
the median line, extending outward on both sides equa%, and upward to the 
sternal notch. It was also felt in the left wrist. His health was otherndse 
good, and his past liistor}’’ without significance; there had been no venereal 
disease. 

Examination showed a florid man, weighing about 215 pounds. His 
pulse was regular, his heart negative to auscultation and percussion, except 
for slight cardiac enlargement. Blood pressure was 155 S3’^stolic and 90 
diastolic. The urine was normal. A diagnosis of angina pectoris was made. 

On December 13, 1926, his left superior cervical ganglion was removed 
under local anesthesia. He made a good convalescence, without definite 
anginal attacks, and was discharged on the seventh daj^. 

On April 28, 1927, he reported that he had felt distinctly improved by the 
operation, and had resumed work. He was able to walk several miles a 
daJ^ He had had only one attack at night, but sometimes took one or two 
taWets a daj’- and sometimes none at all. 

The pain when it occurred was bearable. He now felt it first to the 
right of the sternum, along the fourth costal cartilage. His left ej’^elid 
drooped rather conspicuously, but he had no difficulty wP’ h'" cyr-: ! 

He had had pain under the left jaw on begirming to eat, ,■ ‘ 

sometimes severe. The skin was not fij’^peresthetic. 

On Mas’’ Hi 1928, the patient wrote that he felt perfectlj’’ well and had 
had no pain for many months. He had not taken any nitroglycerin tablets 
since August, 1927. He was working ever}’’ day, and carried sample rolls 
when necessar}^ He was able to bowl •with large balls and did anj'tlung he 
ever did, except to run for a train. 

Comment. We should class him as 100 per cent relieved when last 
heard from. Why the late result should be better than the immedi- 
ate effect of operation in this case is not at all clear. It is possible 
that some of the relief may have been a spontaneous recovery al- 
though the cliief responsibility for his improvement must rest with 
the operation. 

Discussion. Among 8 cases having 11 operations, there were 2 
operative deaths, a mortality rate of 25 per cent of cases, and 19 per 
cent of operations. This death rate might have been reduced by a 
better selection of anesthesia. Cutler® found the immediate 
mortality of sympathectomy in 120 collected cases of angina pectoris 
to be 5.8 per cent. In our series, lasting benefit followed operation in 
4 cases, and was directly attributable to it in 3. In only 1 case out of 
ffan' ®^tisfactory relief follow removal of the left superior cervical 
proved^ T although another (Case V) was considerably im- 
conuectiom from^tf ^ 1 patients benefited (Cases II and VI), afferent 
less extent (TaWe 1)^ must have been severed to a greater or 



RICHAEDSON, white: angina pectoris 


173 


TABLE I —CASES TREATED BY SYMPATHECTOMY AT THE 
MASSACHUSETTS GENERAL HOSPITAL. 


Operation. Deaths. 

Removal of superior ganglion, 

• Cases I, V, VI, VII, VIII . . 0 

Removal of cervical sympathetic 
chain. Cases II, III .... 0 

Removal of inferior cervical and 
first thoracic ganglia. Cases I, 

VI 1 

Incomplete Operation, Case IV . 1 

2 


Failures. Lasting improvement. 

3 2 (Case V, 50 per cent) 

(Case VIII, 100 per cent) 

1 1 (Case II, 90 per cent) 

0 1 (Case VI, 60 per cent) 

4 4 


During the course of operation, no constant effect on the blood 
pressure or pulse rate was noted as a result of manipulation of the 
sympathetic chain. The excitement and mental strain of going 
through operation, even under local anesthesia, did not in any case 
precipitate an anginal attack. Horner’s syndrome was regularly 
produced but there was no obvious change in the superficial circula- 
tion of the face. The blood pressure in the two arms was approxi- 
mately equal, even in the case surviving removal of the stellate 
ganglion. 

The fleeting cessation of attacks of pain following operation was 
interesting, and seemed more definite in patients receiving ether 
anesthesia than in those operated on under novocain. It shows that 
relief of pain immediately following operation should not be attrib- 
uted in all cases to nerve section. 

Pain in the region of the left jaw on beginning to eat was present 
in half the cases, but was troublesome rather than serious. Painful 
hyperesthesia occurred less frequently, and was distressing in only 
1 patient (Case VI). Such after effects tended to disappear with 
time. These patients have apparently been little conscious of the 
change in the left eye. There was an occasional complaint of the 
lid drooping, or of the eye watering in the wind. 

If the cases are grouped on a probable etiologic basis, there are 4 
sjqjhilitic cases, I, III, IV and VI. Of these, 2 died following opera- 
tion, 1 was totally unrelieved, and 1, Case AT, was eventually par- 
tially relieved and enabled to work, but his improvement occurred so 
long after operation that some doubt must remain whether it was due 
to lus operation or to further antiluetic treatment. Tins patient is 
the only one of the syphilitic group still alive, thirty-tlu-ee months 
after his first operation. 

Of 3 cases, II, ATI, VIII, arteriosclerotic in origin, 2 were ali-\^e and 
greatly relieved, 1 after fifty-seven months, and the other after 
seventeen months. One case died seven weeks after operation, 
apparently of coronary thrombosis. 

In 1 rheumatic case. Case A^, the relief (50 per cent) obtained from 
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removal of tkc left superior ganglion was perliaps hardly enough to 
justify the opci;ative discomfort and risk. 

Wliile these cases are too few in number to draw general conclu- • 
sions, it would nevertheless suggest that syphilitic cases are poorer 
rislcs for operation, and also that the relief obtained may be less than 
in cases with an arteriosclerotic basis for their symptoms. Or, if 
we include Case V, it is possible that anginal pain, associated with 
dilatation of the aorta or with aortic regurgitation, may be less amen- 
able to relief tlu’ough sympathectomy than when occurring without 
this complication. 

On considering these results early in 1927, we were on the whole 
not greatly encouraged in continuing with sympatliectomy in 
angina pectoris. While relief had been occasionally obtained it had 
been at the expense of too great risk to the patient. We were 
particularly disappointed in the effect of removal of the superior 
cervical ganglion only, from which good results had been reported in 
the literature. The by-efl‘ects of operation, eye changes and hyper- 
esthesia, did not greatlj’’ influence us, since the patients, unintellectual 
it is true for the most part, did not complain of their ej'e trouble, and 
the painful hjT)eresthesia tended to wear away. But it made a great 
difference whether removal of the superior ganglion alone, which 
could usually be done with cai’e under local anesthesia, was effective, 
or whether it was necessary to remove the inferior cervical and first 
thoracic ganglia, a much more considerable procedure. 

Our feeling was that the removal of the left superior ganglion only 
was in our hands too uncertain in its effect on pain to be recom- 
mended. More definite benefit should be obtained to justify the 
operative risk. When the sjrmpathetic chain is exposed through 
an adequate incision, it is not difficult to remove it all, including the 
first thoracic ganglion. Opinions differ as to the effect of this pro- 
cedm-e. Danielopolu^® believes that the operation intercepts the 
cardiac accelerator fibers and the cardiac and pulmonary vaso- 
motor nerves, and that excision of the first thoracic ganglion 
seriously affects the physiology of the myocardium. The opinion 
of Leriche’s Clinic, as expressed by Fontaine,^ is that after removal 
of the stellate ganglion, the heart will be adequate for its usual work, 
which it regulates, thanks to its intracardiac nervous apparatus, but 
it will be miable to accommodate itself to abnormal conditions, 
whether created by excessive work or by pathologic processes. 
These authors have suggested operations planned to sever only the 
sensory connections of the heart. But fears as to the competence 
of the heart have hardly been borne out by clinical experience. On 
w experimental side. Cutler'' states that dogs in whom the cervical 

stellate ganglia have been eradicated showed 
response to exercise were equal to 
plete siTnpathptir A experience with animals having com- 

interruption of suggest harmful effects from 

i'^ipatnetic control in man. 
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We were considering, therefore, the advisability of a more exten- 
sive removal of the sympathetic connection of the heart as a primary 
procedure. In this we feared not so much the ultimate physiologic 
effect of the operation as the immediate dangers of a somewhat 
extensive dissection requiring general anesthesia andj^displacement 
of the great vessels at the root of the neck in patients who are as a 
class bad risks. As an alternative means of treatment, it was 
decided to try the effects of paravertebral injection of alcohol as 
advocated by Swetlow.® The results obtained have been reported by 
J. C. White and P. D. White,® and by W. J. Mixter and J. C. White,“ 
and will be briefly summarized here for the sake of comparison.* 
Altogether 8 cases have been treated by this means, 2 of them 
receiving two injections. The results obtained are summarized in 
Table II. These cases as a whole are comparable in seriousness to 
those treated by operation; the patients were either incapacitated or 
bedridden on account of the severity and frequency of their attacks. 
Three of them had coronary thrombosis and so would not have been 
suitable risks for operation; they survived the paravertebral alcohol 
injection without difficulty. 

The point of attack in paravertebral injections of alcohol, the rami 
communicantes of the upper thoracic nerves, is anatomically sound 
with regard to interruption of the afferent impulses from the heart. 
The method has the obvious disadvantages of any blind destructive 
procedure, in particular the possibility of injury of the spinal cord 
by diffusion or misplaced injection. Special sldll and experience is 
naturally required. We can only say that no lasting ill effects have 
as yet occurred. In 2 cases, rather alarming immediate effects were 
observed; in 1 a considerable fall in blood pressure, in another 
severe pain presumably from pleural irritation. Against these 
possibilities must be balanced the mortality of sympathectomy. 
With regard to relatively minor disadvantages, Horner’s syndrome 
also follows paravertebral injection, particularly in successful cases. 
Regional hyperesthesia, although more constantly produced, appears 
less lasting than after sympathectomy. From this point of view, 
there is apparently little choice. The shorter hospital stay required 
following injection is a slight advantage. Injection so far as the 
experience of this clinic goes, has the definite advantage of being a 
safer procecure. 

Symptomatic relief has more constantly been secured by para- 
vertebral injections than by operation in our series of cases. While 
there has been a tendency for pain to recur in 1 or 2 cases, the relief 
has generally lasted as long as the patients have been followed, up to 
eighteen months iri 1 case. Against this possibility of recurrence 
may be set the possibility of repeating the treatment when necessary. 


=*• Wo .are very grateful to Dr. J. C. WWte and Dr. W. J. Mixter for permission to 
include their material in this paper. emussion lo 
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In 2 cases, classed as 100 per cent relieved, tliis benefit applied only 
to the side first injected. They continued to have right-sided 
attacks, milder in nature, and consequently were not so completely 
relieved as the 2 best cases following operation (Cases II and VIII). 

In only 1 instance, did injection (Case VI) secure as good a 
general result as in the 2 operated Cases II and VIII. 

Treatment of anginal pain by paravertebral alcohol injection we 
believe, therefore, at present to be superior to sympathectomy. No 
case has been treated by operation here since the injections were first 
tried. Whether or not a return to direct operative methods will be 
made as a supplementary procedure under special indications cannot 
as yet be said. At least we have not tried the combination. 

The broad question remains as to whether any good has been 
accomplished by these destructive measures. We feel on the whole 
that there has been benefit, in spite of the twm operative fatalities. 
Suffering has been relieved, bedridden patients have been restored 
to activity, and a fcAV individuals, operated Cases II, IT and ITII 
and injected Cases IV, VI and VII, have been returned to economic 
usefulness. Nor can it be said definitely that this has been at the 
expense of further damage to the circulatory apparatus, or of harm- 
ful overexertion, due to absence of the warning pain. While deaths 
have occurred some months after operation, it is not clear that those 
patients w^ho survived treatment have been more subject to accidents 
congestive failure, coronary thrombosis, or sudden fatality, than 
might be expected in a group of equally severe anginal cases treated 
conservatively.* We believe that treatment by paravertebral 
injection is justifiable in carefully selected patients who do not 
respond to other forms of treatment. 

The selection of cases, therefore, is the most important aspect of 
the situation. It may be summarized as follov^s: Paravertebral 
alcohol injection, generally of the left upper five thoracic nerve roots, 
may be recommended in the treatment of obstinate angina pectoris 
which persists in spite of ample medical measures, and which renders 
work impossible and life miserable. Given these indications there 
seem to be no contraindications. The injections may be made even 
after coronary tluombosis, and doubtless are much less of a risk than 
is cervical sympathectomy. It is quite possible that failure of a 
paravertebral alcohol injection may justify operative procedures 
but our experience to date wmuld indicate that the therapy of first 
choice for angina pectoris w^hen medical measures have failed is the 
injection method. 

* W^e have scon one case, however, operated elsewhere (left cervical sympathec- 
tomy ) with almost complete (95 per cent) abolition of the angina pectoris, who 
undoubtedly was too active as the result of his freedom from pain and who died from 
congestive failure six months after the operation. How much longer he would have 
lived had he remained very quiet or whether his angina pectoris would have killed 
him sooner had he not been operated are questions which must remain unanswered. 
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Conclusions. (1) The pain of angina pectoris may be modified or 
abolished by operation on the cervicothoracic sympathetic system, 
or by paravertebral injection of alcohol. 

2. That the relief of pain or interruption of the nervous mechan- 
ism of the heart exerts a harmful effect on the course of the disease, 
although possible, is not proved. 

3. Paravertebral injection of alcohol appears safer than operation 
upon the sympathetic connections of the heart in the treatment of 
angina pectoris. 

4. In carefully selected cases, refractory to other measures, further 
observations on the effect of paravertebral injections of alcohol are 
justified. 
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THE Sl^MPTOM OF SIGHING IN CARDIOVASCULAR DIAG- 
NOSIS.*! WITH SPIROGRAPHIC OBSERVATIONS. 


By Paul D. White, M.D., 

ASSOCIATE PHYSICIANS MASSACHUSETTS GENERAI. HOSPITAL, 

AND 

Richard G. Hahn, M.D., 

BOSTON. 


(From the Cardiac Laboratory of the Massachusetts General Hospital, Boston.) 


For the diagnosis of effort syndrome, neurocirculatory asthenia, 
cardiac neurosis, nervousness and fatigue the symptom of sighing 
is a useful but much neglected aid, especially in differentiating these 
conditions from disability due to cardiovascular disease. Its very 
frequency and simplicity have doubtless led to its neglect. About 
five years ago our attention was attracted to the value of observa- 
tion and inquiry of the frequency and degree of sighing and for the 
last two years the symptom has been routinely looked and asked for 
in the examination of patients. On several occasions, indeed, we 
have even been asked to see in consultation patients whose only 
symptom or sign was constant sighing. Because of the scarcity of 
data on sighing and of the lack of knowledge of its application to 
internal medicine, we have made a study of it from certain points 
of view during the past year, especially as to its place in cardio- 
vascular diagnosis. It is this study that we are reporting here. 

A sigh (Latin, suspirium) is best defined as follows (Webster’s 
Dictionary, 1924) “A single, deep, prolonged, audible respiration, 
especially as the involuntary expression of fatigue, exhaustion, 
grief, sorrow, or pleasure.” 

We have searched many of the best known authoritative medical 
works, past and present, especially those dealing with the heart, 
and but rarely have we found any reference, even in passing, to 
this interesting symptom. Graham Steelff and Crummer^ have 
written of it briefly as follows. Steell,^ in 1906, said “A peculiar 
and also rare variety of dyspnea— if such it can be called— is that 
which causes the patient in repose to take occasionally a very deep 
breath or ‘sigh.’ This occurrence was described many years ago, 
and was then associated with fatty degeneration of the heart muscle. 
The patient is hardly aware of any feeling of dyspnea, and the long 
drawn breath is largely automatic, but there is probably generally 
some slight subjective sensation of ‘air hunger’.” Crummer,^ in 

* Presented in abstract at the annual meeting of the American Society for Clinical 
Investigation, Waslungton, D. C., April 30, 1928. 

t Fourth of a series of papers from the Massachusetts General Hospital on Clinical 
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1925, said “Dyspnea of purely nervous origin may be experienced 
as a thoroughly disagreeable sensation by such patients. Two 
simple types of nervous dyspnea may be recognized. In the first, 
a sighing respiration occasionally interrupts the sequence of breath- 
ing and is preceded in the patient’s consciousness by a sensation 
amounting to air hunger. In the second, there are periods of 
increased rapidity with shallow breathing, which is aptly described 
by. the word panting.” 

It has been our experience, both before and during the special 
study to be recounted here, that whereas dyspnea, palpitation, and 
heart pain may be due either to heart disease or to fatigue or nerv- 
ousness, sighing is never due primarily to heart disease but always 
to fatigue or nervousness or other such factor. Thus it is at times 
of great value as a symptom in the differential diagnosis of cardio- 
vascular disease, and along with dizziness, faintness and tremor 
helps to diagnose effort sjmdrome. Even when heart disease has 
been found to be present the symptom of sighing aids much in the 
determination of the percentage of responsibility of heart and 
nervous system in the production of disability in a given case. 

As ive already have said, sighing is frequent. Nearly everyone 
sighs at times under certain provocation. Also it may be a habit 
in a few people, even in earliest childhood. The degree and fre- 
quency of sighing in a given individual, and not its mere existence, 
are what determine its importance as a symptom, just as thirst and 
drowsiness, if excessive, may become important symptoms of disease. 

Present Study. The first part of our study of sighing has included 
observation and inquiry of its frequency in 650 people, mostly 
adults, of whom 400 were normal controls, nearly all young men and 
women, 100 were cases of organic heart disease who were not espe- 
cially nervous or tired (half of ivhom had congestive failure and half 
had not), 100 were cases of nervous fatigue or effort syndrome with- 
out heart disease, and 50 were cases with both organic heart disease 
and effort syndrome. 

The second part of our study has concerned itself with graphic 
records of the respiration (spirograms) taken to determine the 
frequency of sighing, or reviewed when taken in the past to deter- 
mine the condition of the cases who showed increased sighing. The 
spirograms were obtained as in the routine method of determining 
the basal metabolic rate. 


We have used as a criterion of frequent sighing a lower limit of at 
least ten respirations on the spirogram which were 50 per cent or 
more deeper than the usual respirations in the course of ten minutes, 
respirations twice as great or more than the usual 
twr. interval of time. Many normal people show one or 

more slinw ^ respirations in the course of ten minutes, but many 
o increase at all. There are borderline cases but we 
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have set the limit sufficiently above the usual normal to be very 
significant. 

Thirteen of the cases of organic heart disease without nervous 
fatigue were traced in this way, 8 of those with congestive failure 
and 5 without; 8 of the cases of effort syndrome were so traced; 
graphic records were also made from 12 of the control cases without 
either heart disease or effort syndrome, and from 8 of the group of 
combined heart disease and effort syndrome. Thus 41 cases from 
all four groups were traced. Two hundred spirograms already 
taken in the past were reviewed to determine the diagnoses in cases 
showing well-marked sighing. Ten cases of hyperthyroidism and 10 
of hypothyroidism were studied also by graphic record. Finallj'^, 
the state of the blood gases was studied in 2 of the cases showing 
much sighing. 

Results of Study. I. Staiistics. Four hundred healthy adults 
without heart disease were asked about the frequency with which 
they sighed. Fifty did not know whether they sighed or not, 42 
said that they did not sigh, 77 that they sighed rarely and 155 that 
they sighed occasionally. Seventy-six, or 19 per cent, stated that 
they sighed frequently. 

Sixty of these 400 control cases were school boys, fifteen to nine- 
teen years; 9 of them (15 per cent) sighed frequently. One hundred 
and six were young men studying medicine, twenty-one to twenty- 
nine years of age; 11 of them (10 per cent) sighed frequently. One 
hundred and eighteen were school girls fifteen to twenty years of 
age; 20 of them (17 per cent) sighed frequently. One hundred and 
eight were young women in college, eighteen to thirty-two years of 
age; 36 of them (33 per cent) sighed frequently. Evidently under 
ordinary conditions, therefore, young women in the third decade 
of life are likely to sigh often. Mitral stenosis in such individuals 
should not be wrongly blamed for this natural tendency to nervous 
and cardiovascular symptoms. The causes cited, in the order of their 
frequency, which were thought responsible by these control cases 
for their sighing were mental fatigue, physicial or mental fatigue or 
both, “unknown” depression, relief, disgust, disagreeable tasks, 
physical fatigue, worry, emotional distress, exasperation, overeating, 
disappointment, boredom, insufficient sleep, unhappiness, examina- 
tions, and long lectures. 

Of 100 patients with organic heart disease with and without con- 
gestive failure who were not nervous, 24 were found to sigh, but 
the symptom was a frequent one in only 3 (3 per cent), 2 of whom 
were young females without congestive failure and the other one a 
middle-aged man with congestive failure. 

Of 100 patients with effort syndrome, nervous fatigue, or exces- 
sive nervousness,^ without heart disease, all but 9 stated that they 
sighed and the sighing was frequent in SO (80 per cent), of whom 

VOL. 177, NO. 2. — FEBBtJARy, 1929 7 
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51 I^'ere women, 33 under the age of forty years. Four of the effort 
syndrome cases, one girl aged fourteen years, one boy aged fourteen 
years, and two men, one young and one middle-aged sighed exces- 
sively, the symptom of sighing being the chief complaint. 

Finally of 50 cases of heart disease and effort simdrome combined 
only 3 denied sighing, while in 37 (74 per cent) it was a frequent 
occurrence. Thirty-seven of the 50 cases n^ere women and 29 of 
them sighed often (78 per cent) ; 13 were men and 8 of them sighed 
frequently (G2 per cent). All ages were represented. In 2 cases 
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Fig. 1. — Respiratory tracing from a young woman with organic heart disease 
(mitral stenosis) without congestive failure or nervousness. As in the remaining 
figures, the tracing reads from right to left and the time intervals mark off minutes. 
No deep respirations or sighs are present in this tracing although a few breaths are a 
little fuller than the others. The respiratory rate is 12 per minute. The tracing 
covers a ten-minute period. 

(females one young and one middle-aged) sighing was the chief 
complaint. In almost all of these 60 cases the nervous factor was 
much more responsible than the cardiac factor for any disability 
present. 

II. Respiratory Tracings. Respiratory tracings were taken for 
intervals of ten minutes from 41 cases respresenting all four groups: 

(1) Control cases without either heart disease or effort syndrome; 

(2) cases of organic heart disease without ner^'^ousness or effort 
syndrome; (3) cases of effort syndrome without heart disease, and 
^) cases of heart disease and marked nervousness or effort syn- 

tracings fully confirmed the statistical data. 

or coupp f* organic heart disease without effort syndrome 

ing (0 per a ^ traced, none showed abnormal sigh- 

b vu per cent). ^ t^^^cal example is given in Fig. 1. 
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Of the 8 cases with organic heart disease without effort syndrome 
but with congestive failure, none showed abnormal sighing (0 per 
cent). Typical examples are given in Figs. 2 and 3. This finding 
is especially significant because all these patients were suffering 
from dyspnea, distressing in several and Cheyne-Stokes in character 
in one. 



Fig. 2. — Respiratory tracing from a middle-aged woman with organic heart dis- 
ease (hypertensive, arteriosclerotic type) with congestive failure. After the first 
period of five minutes dyspnea became so marked that the tracing was stopped for a 
rest period, and this was followed shortly by a second five-minute tracing. ^ The 
respiratory rate increased in each of the strips of tracing, from 13 to 26 per minute 
in the first and from 15 to 19 in the second. In spite of the dyspnea no sighing respira- 
tions occurred. . 





Fig. 3.--Respiratory tracing from an elderly man with organic heart disease 
(hyportensivc-arteriosclerotic type, auncuJar fibrillation) sho\^ing congestive 
failure and ChojTie-Stokes respiration. A period of five minutes is represented with 
four cycles of hjT^erpnea and apnea. No sighs occurred. 
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Of the 8 cases with effort syndrome or marked nervousness with- 
out organic heart disease, 6 showed abnormal sighing (75 per cent). 
TjTical examples are given in Figs. 4 and 5. 

Of the 8 cases with both effort syndrome or marked nervousness 
and heart disease 6 showed abnormal sighing (75 per cent). A 
typical example is given in Fig. 6. 





Fig. 4. — Respiratory tracing from patient (a middle-aged woman) with effort 
syndrome and marked nervousness without heart disease. In the period of ten 
minutes twenty deep prolonged respirations (sighs) occurred. The respiratory rate 
varied from 13 to 16 per minute. Total ventilation was somewhat increased above 
the average. 


Of the 12 control cases without either heart disease or effort syn- 
drome or marked nervousness who were traced none showed abnor- 
mal sighing (0 per cent). Typical examples are given in Figs. 7 
and 8. 

After these groups had been studied and their spirograms obtained, 
200 routine unselected respiratory tracings on file in the h'letab- 
olism Laboratory at the Massachusetts General Hospital were 
examined, with the kind permission of Drs. Means and Thompson 
and the assistance of Miss Hardy. 

Of these 200 tracings, 35 were found to show an abnormal degree 
or respiratory irregularity in accord with the criteria of abnormal 
sig ling already noted. The diagnoses in these 35 cases were found 
in in 5, hyperthyroidism in 6, pituitary disease 

The adenoma in 2, and scattered in the remainder. 

lagnoses included neurasthenia, visceroptosis, 
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Eig. 5.— Respiratory tracing from a girl, aged sixteen years with marked effort 
syndrome and no heart disease. She had been seen in consultation because of the 
chief complaint of constant and marked sighing. No disease was found after careful 
study in the hospital. In the period of ten minutes 24 sighing respirations occurred. 
The respiratory rate was somewhat irregular, varying from 8 to 13. Many of the 
breaths were very small, compensating for the deep respirations, so that the total 
ventilation was within normal limits, averaging 8.6 liters per minute. 





Fig. G.— Respiratory tracing from a young woman with both heart disease (rheu- 
matic aortic regurgitation) and marked nervousness. Note the large number of deep 
respirations (sighs), a total of 24 in ten minutes. The respiratory rate varied from 
9 to 13 per minute. 
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poor posture, endocrine disorders, obesity, chronic arthritis, and so 
on. It is obvious that in this group of 35 positive records nervous 
instability, either primary or secondary, is the predominating factor. 
Heart disease was noteworthy by its absence. 



Fig. 7. — Respiratory tracing from patient (middle-aged woman) with a normal 
heart and without eSort syndrome or nervousness. Three deeper breaths occurred 
in the interval of ten minutes. The respiratory rate was 16 (15 to 17) . 
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firotne or from a normal young woman (without effort syn- 

Uiao the usual • f f'^hs are noted although two breaths are slightly greater 

minute. interval of ten minutes. The respiratory rate was 14 to 17 pep 
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To determine the frequency of excessive sighing in thyroid dis- 
ease the spirograms of 10 cases of exophthalmic goiter and of 10 
cases of myxedema were examined. Four of the hyperthyroid 
cases were positive (40 per cent) and 2 of the hypot]i3Toid cases 
(20 per cent) . 

Finall}^ we studied the patients who sighed frequently to deter- 
mine whether or not we could find any evidence of faulty action of 
kidneys, heart, lungs, or metabolism. None was apparent and we 
concluded that this symptom of sighing is solely a nervous phe- 
nomenon associated with fatigue or habit. In 2 cases with excessive 
sighing investigated there was no evidence of abnormal oxj'^gen or 
carbon dioxid content in the blood. 

Summary and Conclusions. 1. A study is here reported of the 
symptom of sighing, especialty as it concerns cardiovascular diag- 
nosis. 

2. Statistical analysis showed that in four hundred normal con- 
trol individuals sighing is a common finding, but of frequent occur- 
rence in only 19 per cent. It was especially common as a frequent 
event in young women in the third decade of life (33 per cent), and 
it is generallj’’ recognized that it is this sex at this age that shows 
the greatest degree of nervous instability- 

3. Further statistical analysis showed that frequent sighing is 
relatively rare in heart disease with or without congestive failure if 
there is nd effort syndrome or marked nervousness (3 per cent of 
100 cases). 

4. In effort syndrome without heart disease excessive sighing is 
verj'^ frequent (80 per cent of 100 cases) . 

5. When effort sjmdrome or marked nervousness is combined with 
organic heart disease, excessive sighing is common (74 per cent of 
50 cases) . It is evident from the data previously cited that in these 
cases the sighing comes from the nervous state and not from heart 
disease. 

6. Respiratory tracings from 5 cases of heart disease without 
congestive failure or nervousness showed an abnormal number of 
deep breaths in none; tracings from 8 cases of heart disease with 
congestive failure but without nervousness also showed an abnormal 
number of deep breaths in none; those from 8 cases of efl'ort s.yn- 
drome without heart disease showed an excessive number of deep 
breaths in 6 (75 per cent), those from 8 cases of combined effort 
syndrome or marked nervousness and heart disease showed increase 
of sighing respirations in 6 (75 per cent), and those from 12 cases 
without either effort syndrome or heart disease showed an abnormal 
number of deep breaths in none. 

7. Of 200 routine unselected cases studied by respiratory tracings 
in the metabolism laboratorj'^ 25 showed abnormal sighing. Nervous 
instability was the commonest condition found in this group; no 
heart disease was present in anj"- of the cases. Sighing was excessive 
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in 4 of 10 cases of hyperthyroidism and in 2 of 10 cases of hypo- 
thyroidism. 

k Frequent or constant sighing is a sym])tpm of nervous origin, 
not dependent on disease of heart, lungs, Icidneys, or thyroid gland. 
When it is present one should determine the degree of resjjonsibility 
of the nervous system in the production of a state of ill health that 
may exist. 
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BLOOD CHEMICAL STUDIES IN ARTERIAL HYPERTENSION.* 
By Ralph H. Major, ]\'I.D., 

KANSAS CITY, KANSAS. 

(From the Department of Internal Medicine, the University of Kansas School of 
Medicine, Kansas City, Kansas.) 

The theory that arterial hypertension is due to the presence of 
some powerful constrictor substance in the blood was clearly 
formulated by Sir George Johnson in 1868. Johnson expressed 
the belief that the cause of arterial hypertension was the continued 
contraction of arterioles and observed that “the minute arteries in 
any part of the body may be excited to contract b^' their contents 
becoming abnormal and therefore more or less noxious to the tis- 
sues.” Johnson saw in the observations of Gowers a confirmation 
of his theory that contraction of the arterioles is the cause of 
increased arterial tension. In 5 successii'^e cases of Bright’s disease 
in difference stages and with diffei'eut degrees of tension, Gowers 
observed a direct relation between the contraction of the arterioles 
in the retina and the degree of arterial tension at the wrist. Gowers’ 
observations were published in 1876. 

Broadbent, in 1890, expressed his belief in the correctness of 
Johnson’s views, stating that he considered hypertension to be due 
to an increased resistance in the capillaries, the cause of which “can 
scarcely be other than some substance present in the blood which 
acts directly upon the capillary walls.” He adds that “the special 
material ydiich plays this part is almost certainly nitrogenized 

V aste whicli has not undergone the complete oxidation necessary 
tor elunmation.” 

V. nsVington. D. Association of American Physicians in 
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Von Monakow, fifty j^ears after Johnson’s publications, and 
thirty years after Broadbent’s, expressed his belief that a “lasting 
increase in blood pressure is always due to abnormal contractions 
of arterioles” and that there is a “spastic component” present. 
Otfried Muller shares the views of von Monakow and describes 
constriction of the capillaries in both nephritis and “essential hyper- 
tension.” More recently, Brown and Roth have studied the capil- 
laries in arterial hypertension and while they find in the majority 
of cases no characteristic morphologic changes, yet the rate of 
flow is faster than normal and they note a rapid alternation of fast 
and slow suggesting intermittent closure of vessels. They state 
the impression “that there is definite capillary and arteriolar hyper- 
tonus with disturbances in the tonus control of the precapillary 
vessels.” 

The theories of Johnson and of Broadbent, together with the 
observations of Gowers, von Monakow, Muller, Bronm and Roth, 
and others have been a constant stimulus to investigators to study 
the chemistry'’ of tlie blood in hypertension. This had led to an 
intensive study of the well-known chemical constituents of the 
blood in hypertensives and has stimulated search for some unknown 
pressor substance in the blood. 

The observations of Neubauer that certain patients with high 
blood pressure had a hyperglycemia, attracted much attention and 
led to an intensive study of the blood sugar in arterial hypertension. 
Hitzenberger and Richter-Quittner found the blood sugar regularly 
elevated in “vascular hypertension,” with the highest blood sugar 
in the patients with the most marked hypertension. ICahler, how- 
ever, after an investigation of this subject, states that in the vast 
majority of cases of long-standing hypertension, the fasting blood 
sugar is within normal limits. >He found hyperglycemia especially 
in the complications of hypertension, in apoplexy, eclampsia and 
uremia. He states also that “Hpchdruckstauung” is regularly 
accompanied by a hyperglycemia. 

We have investigated this subject of hyperglycemia in 161 cases 
of arterial h 3 T)ertension, 7 of whom were diabetics. In 154 cases, 
only 9 (5.8 per cent) showed fasting blood sugar above 110 mg. per 
100 cc. and only 6 (3.7 per cent) showed fasting blood sugar above 
120 mg. per 100 cc., the figures being 130, 135, 136, 139, 141 and 
152 mg. per 100 cc. If we accept 120 mg. per 100 cc. as the upper 
limit of the normal fasting blood sugar, we find only 3,7 per cent 
showing a hj^erglycemia, which is a rather unimpressive total. 

While it is an unquestioned fact that hypertension unaccompanied 
by chronic nephritis frequently shows a hyperglycemia, our observa- 
tions in hyq)ertension unaccompanied b.y evidences of renal insufii- 
ciency, m agreement with those of Ivahler, indicate that the great 
majority of hypertensives show a normal blood sugar. 

Joslin has advanced the interesting idea that the hyperglycemia 
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found in lijqjertension is tbe response of the body to the heart’s 
increased demand for sugar in order to maintain its excessive work. 
The presence of a large^ overactive heart or a certain degree of 
cardiac failure in h>T)ertensives showing a hyperglycemia makes the 
explanation more reasonable perhaps than the assumption of an 
increased adrenal activity. 

Fisliberg found that many patients Avith essential liypertension 
showed an increased uric acid in the blood. This observation has 
been repeatedly confirmed and was noted by Hitzenberger and 
Richter-Quittner and by Kraus. Fisliberg studied 110 cases and 
found values higher than 3.5 mg. per 100 cc. in 44, or 39 per cent. 

We have studied the blood uric acid in 170 cases of arterial h^Tier- 
tension, uncomplicated by frank nephritis. Of this number, 57 
cases showed a blood uric acid aboA^e 5 mg. per 100 cc. and 113 
cases above 4 mg. per 100 cc. If we accept 4 mg. per 100 cc. as the 
upper limit for normal, then 66 per cent of our series shoAved an 
increased blood uric acid. The highest A’^alue found A\\as 10.5 mg., 
AAdiile 24 Avere 6 mg. or higher and 4 AA'ere 7 mg! or higher. 

These observations indicate that AAdiile an increase in the blood 
uric acid is most striking in chronic nephritis, more than one-half 
of the cases of arterial hypertension AAdio haA’^e no evidence of renal 
inadequacy sIioav blood uric acid aboA^e the normal values. 

Westphal has suggested that cholesterol may play a role in the 
production of high blood pressure and found a hj^percholesterinemia 
in 71 per cent of SO patients studied. Westphal believes that choles- 
terol increases the sensitiveness of the arterial musculature to 


adrenalin and in that way plays a role in lij’^pertension. Hiilse has 
been unable to confirm this Avork and thinks that while there may 
be a relationship between hypercholesterinemia and atherosclerosis, 
there is none betAveen hypercholesterinemia and hypertension. 
Hiilse noted that many patients AAuth a hj'percholesterinemia 
shoAA'ed a marked atherosclerosis but no elevation in blood pressure. 

Thomas has described an elevation in blood pressure produced by 
repeated injections of cholesterol into 4 rabbits. Tholldte, hoAvever, 
aaFo repeated this Avork, obtained negative results and believes such 
results to represent only normal variations in pressure. Tholldte’s 
conclusions seem quite Avarranted since the highest pressure recorded 
by Thomas was only 125 mm. 

Kylin- has been interested in the possible role of potassium and 


calcium in blood pressure,. In hypertension, he has found a tendency 
for the blood potassium to be increased and the blood calcium to be 
lowered. This relationship of potassium to calcium, he has described 
as the K-Ca quotient. The quotient in health he finds to average 
.98, AA’hile in essential hypertension the average quotient is 3.33, 
ronchial asthma 2.48. The results obtained in bronchial 
evidence, has led Kylin to the view 
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The above observations shomng that certain cases of arterial 
hypertension show increased amounts of blood sugar, blood uric 
acid and blood cholesterol, are of considerable interest, since they 
suggest possible metabolic disturbances in this disease. The diffi- 
culty in assigning a specific effect to them lies in the fact that neither 
glucose, uric acid nor cholesterol are pressor substances. It should 
be further recalled that diabetes, a disease in which the blood sugar 
is regularly increased, shows no elevation of blood pressure as a 
constant rule; that gout and leukemia, in which the blood uric acid 
is elevated, usually show normal blood-pressure values and that 
diseases in which the blood cholesterol is usually increased, such as 
cholelithiasis, lipoid neplirosis, atherosclerosis and diabetic acidosis 
do not show an increase in blood pressure as a constant or essential 
feature. 

We have been studying for the past four years the possible role 
of the guanidin bases in the production of hypertension. It is 
well known that most of these bases, such as guanidin, methyl- 
guanidin and di-methylguanidin produce a marked rise of blood 
pressure when introduced into the body. It should be remembered, 
however, that certain guanidin derivatives, such as creatin and 
creatinin, have no specific effect upon blood pressure, while others, 
such as glycocyamin and glycocyamidin have a depressor effect. 
If the pressor guanidin compounds are present in the body in 
excessive amounts as the result of an increased production or a 
decreased excretion, they could produce a hypertension. 

We have recently described a method by which small amounts 
of guanidin can be demonstrated in the blood. This method, which 
has been described elsewhere, is based upon the observations of 
Tiegs and Marston, that sodium nitroprusside produces in an alka- 
line solution an intense red color mth guanidin compounds. We 
have applied this method to the study of the blood of persons with 
normal blood pressure, to that of patients suffering from chronic 
nephritis and to that of patients with so-called essential hypertension. 

A study of 60 persons with normal blood pressure has shown us 
that the normal value for blood guanidin, if guanidin is present 
in the blood, does not exceed 0.2 mg. per 100 cc. and, as a rule, 
averages about 0.1 mg. per 100 cc. 

The results obtained in 15 cases of chronic nephritis with hyper- 
tension are shown in Table I. 

A summary of this table shows that all the cases of chronic 
nephritis with hypertension show a marked increase in “blood 
guanidin.” This increase may, of course, be due to an oxidation 
in the body of creatinin into methylguanidin, although we have 
good evidence that it is not due to oxidation produced by the method 
employed. It is also important to remark that if the high blood 
values obtained in certain nephritics are actually due to guanidin, 
then guanidin is present in sufficient amounts to produce toxic 
sjTnptoms such as convulsions. 
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TABLE I.— GUANIDIN EEADINGS IN A SERIES OF 15 PATIENTS WITH 

NEPHEITTS.* 
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1 

51 
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0,39 


o 

02 

220/110 

168.0 

9.7 

9.0 

10.0 j 

1,01 

0.93 

Uremin. 

3 

51 

1 165/90 

1 167.0 

3.0 

7.0 

13.4 i 

0,95 

0.89 


4 

51 

1 180/120 

1 67.0 

3.8 

1 

7.0 1 

0.37 

0.27 



5S 

158/110 

1 52.0 

2.1 


7.2 1 

0.55 

0.39 


6 

60 

180/90 

39.0 

1 1,4 

i •• i 


0.40 

0.43 


7 

40 

2G0/1S0 ! 

131.0 

, 11.7 


S.S i 

0.40 1 

0.41 


S 

48 

170/110 

60.0 

i 2,5 

2.6 


0.52 

0.29 

Carcinoma of cervix. 

9 

64 

240/145 

74.0 

i 2 7 

0.0 

4.7 

0.49 

0.37 


10 

14 

142/115 

40.0 

1,5 1 

3.0 

5.7 

0.36 

0.32 


11 

42 

140/88 

83.0 1 

6.5 ! 


, 

0.75 

0.09 

Urea N. 75. 

12 

38 

220/120 

96.4 

4.6 i 


.. i 

0.49 

0.28 


13 

40 

180/130 

315.0 

12.0 

5.0 

5.3 i 

1.1 

0.07 




170/120 
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18.5 


8.0 

2.4 

2.3 

\ Uremia. 

U 

27 

200/140 

97.8 

8.3 


4.7 i 

0,49 1 

0.28 




200/140 

89.0 

11.0 

1.4 

3.9 i 

0.67 , 

0.54 




180/130 

77.0 

8,7 

6.7 

5.0 j 

0.94 

0.45 

1 

15 

24 

160/110 

ISS.O 

13.7 

2.3 


1.6 

1 

1-3 

1 

j Uremia. 


* Blood chemistry in millisrams per 100 cc. of blood. 


In Table II are shoivn the results obtained in 80 cases of hyper- 
tension belonging to the group of hj^ertension usually described 
as essential hypertension, in which there is no evidence of severe 
renal impairment and in which the blood nonprotein nitrogen and 
creatinin are within normal limits. 

A summary of this table shows that 61 per cent of the patients 
have a “blood guanidin” higher than normal. These increases, 
while not very striking, are significant if the increased color is due 
to guanidin, since animals, when injected with methylguanidin, 
show a marked rise in blood pressure when the concentration of 
guanidin in the blood reaches the height which many of these 
patients show. Observations upon this phase of the subject have 
been reported elsewhere. 

We wish to emphasize that we have no proof that this color reac- 
tion is produced by guanidin compounds. Such proof would only 
come with the isolation of guanidin from the blood, a very difficult 
procedure when the amounts are so minute. 

It is also possible that this color reaction may be a delicate index 
of the^ renal function and that the increased amounts are due to a 
renal insufficiency not detectable by the usual tests of Iddney func- 
tmn. But here again, if we are dealing with guanidin, these results 
sh^d throw some light upon the etiology of arterial hypertension, 
ihe 39 per cent of patients with hypertension, showing normal 

also an interesting group about which to 

sclerosiq^ wL them were old people showing marked arterio- 

erosis, ^vho may have developed their hypertension during a 



TABLE II.— GUANIDIN READINGS IN A SERIES OP 80 PATIENTS WITH 
ARTERIAL HYPERTENSION.* 
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Uric acid. 

Guanidin 
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1 

54 

180/120 
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0.57 
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2 

50 
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3 

36 

200/134 
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4.0 

0.44 
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4 

74 
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0.13 
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70 
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0.33 

0.16 
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G 

40 
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0.36 

0.09 
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7 

48 
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0.13 
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8 

72 
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9 
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0.39 


10 

45 
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0.38 
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11 

47 
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30.0 i 
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0.38 

0.21 


12 

G3 
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13 

34 
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0.4 
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14 

44 
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15 

48 
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IG 

57 
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17 

30 
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18 

57 
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19 
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20 

55 
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21 

66 
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22 
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0.42 
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23 

35 
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24 
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27 
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0.37 
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36 
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0.19 


40 

39 
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44 
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55 

52 
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56 
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57 
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* Blood chemistry in millicrains per 100 cc. of blood. 
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period when they had liigh blood "guanidin” values and then con- 
tinued with a physiologic or adaptation hyjiertension after the 
primary cause had disappeared. Others may be examples of a 
different type of hypertension having a totally different set of 
etiologic factors. 

Conclusion. The only positive statement we wish to make is 
that certain hj^pertensives show in their blood an increased amount 
of some substance giving the same color response as guanidin and 
having certain chemical properties like those exhibited by the 
guanidin bases. 
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A STUDY OF THE BLOOD PRESSURE OF PATIENTS WITH 
DIABETES MELLITUS. \ 

By S. Franklin Adams, M.D., 

DIVISION OF MEDICINE, THE MAYO CLINIC, ROCHESTER, MINN. 

I 

Before insulin was available most patients with diabetes died 
either of coma or of inanition. Insulin has made it possible for a 
new diabetic race to deYfelop because with it such deaths can be 
avoided and, barring accident or incidental infection, the patients 
may live out their life expectancy. It is extremely important, 
therefore, to know whether or not diabetic patients are particularly 
likely to have hj>pertension. 

Hypertension has been regarded by some authors as a significant 
complication of diabetes. Koopman said that in young patients 
blood pressure is normal, but in the older patients hypertension is 
the rule. Hitzenberger and Kylin found a large proportion of dia- 
betic patients with hypertension. Katz-Klein found that the 
diabetes associated with hypertension is milder than the diabetes 
associated with normal blood pressure. Peterson found hyperten- 
sion to be two and a half times as common in diabetic patients as 
in nondiabetic patients. Kramer recently studied 500 cases of 
diabetes, and concluded that hypertension in diabetics is ''more 
common than we have been led to believe.” One prominent Ameri- 
can authority found an average systolic pressure of 139 mm. for 
diabetic patients of all ages; if this average had been "weighted” 
it would have been 148 mm. Rosenbloom, Elliott and others con- 
eluded that the blood pressure in uncomplicated diabetes is normal 
or slightly less than normal. 

I have investigated the available material in The Mayo Clinic 
and have chosen 1001 diabetic patients for special study. Blood- 
pressure readings on these patients were obtained with a mercury 
manometer. The readings were made only after a period of rest in 
bed and were repeated by several observers. 

Students of- blood pressure have always deplored the lack of good 
controls. Most blood-pressure readings have been obtained from 
selected groups; the actual incidence of hj'pertension at various 
ages in the public at large has not been ascertained. Yet without 
this knowledge one cannot decide whether hj^ertension appears 
with greater frequency in any particular group of patients. Dr. W. 
G. Exton has kindly supplied me with blood-pressure readings on 
a group of persons who applied for insurance. These data include 
not only readings of those accepted but of those rejected because of 
hjqiertension, and may be considered an estimate of the incidence 

Con Prad^ntinl Life Insnrneco 
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of lijTpertension in the public at large, and this furnishes a control 
series which heretofore has not been available. The readings 
obtained in this group represent blood pressures of males and females 
ranging in age from fifteen to sixty years or more. 

My cases were divided into two groups. In the first group all of 
of the 1001 were included. In the second, cases of nephritis, hyper- 
thyroidism, and arteriosclerosis were excluded. The weeding out 
of cases of nephritis and hj’perthj’Toidism was not difficult. I can- 
not say with certainty that all cases of arteriosclerosis were elimi- 
nated. However, those were excluded with obvious sclerosis of the 
peripheral or the retinal vessels or with suggestive cardiographic 
changes or angina pectoris. 

Obesity is considered by some as a contributory cause of h^^ier- 
tension. A previous study of the diabetic patients in The hlayo 
Clinic showed that 90 per cent were overweight and that SO per cent 
were more than 10 per cent overweight at some time before diabetes 
began; 54 per cent were still overweight after having had diabetes 
for varying lengths of time. The weight factor in the diabetic 
patients whose records were used for the present study was corrected 
by determining the number of patients who were thin (more than 
5 per cent underweight), normal (-f- or —5 per cent) and stout (5 
per cent or more overweight) . By correcting the averages of various 
age groups on this basis, the weight factor was properlj^ considered.* 

Arbitrary standards were chosen for liigh-pressure and low-pressure 
groups. A patient of any age was considered to have a high blood 
pressure if the systolic pressure was more than 150 mm. or if the 
diastolic pressure was more tlian 100 mm. A patient of any age 
was regarded as having a low blood pressure if the systolic pressure 
was less than 110 mm. or the diastolic was less tlian 70 mm. 

Table I shows that 16.2 per cent of the male diabetic patients 
have a systolic blood pressure more than 150 mm., as against 2.4 
per cent of Exton’s normal males; 26.7 per cent of tlie female dia- 
betic patients have a systolic pressure more than 150 mm., as 
against 4.3 per cent of Exton’s normal females. 

Table II shows that 15.6 per cent of male diabetic patients have 
systolic blood pressure lower than 110 mm., as against 2.5 per cent 
of Exton’s normal men; 19 per cent of diabetic women have systolic 
blood pressures less than 110 mm., as against 8.1 per cent of Exton’s 
normal women. These data, liice those of the high blood 'pressure 
group, are averages for all ages. 

The advocates- of the theory that high blood-pressure predomi- 
nates in diabetic patients can point to Table I to support their 


nf corrected against a ** control” group, Avlricli rra's made up 

tlie Clinic. This was the best material obtainable 'nith all 

or stout) was "'tught correction. The build distribution (thin, normal 

anco averages quoted blood pressure did not vary much from the insur- 

agEunst the blood -Dressure '^°”®otion was done in the diabetic cases, and weighed 
pressure averages of the same groups in the control cases. 
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TABLE I.— PERCENTAGE OF CASES IN WHICH THE SYSTOLIC PRESSURE 


WAS MORE THAN 150, OR THE DIASTOLIC PRESSURE MORE 

THAN 100. 


Cases. 

15 to 19 yrs. 

2 

O 

. 4 ^ 

O 

C'1 

25 to 29 yrs . 

30 to 34 yrs. 

35 to 39 yrs. 

40 to 44 yrs. 

45 to 49 yrs. 

50 to 54 yrs. 

55 to 59 yrs. 

1 

Total. 

Systolic: 

Normal 

0.6 

1.6 

0.4 

0.9 

MALE 

1.0 

s. 

1.8 

4.4 

6.3 

9.4 

21.0 

2.4 

Diabetic 



4.5 



25.0 

6.0 

30.4 

32.5 

22.0 

16.2 

Diastolic; 

Normal 


0.2 

0.7 

0.5 

1.4 

1.6 

3.5 

4.9 

7.9 

13.2 

1.7 

Diabetic 



... 



16.6 

4.0 

4.3 

15.2 

8.0 

6.1 

Systolic : 

Normal 

0.5 


0.4 

F 

1.3 

EMALjES. 

5 . 2 i 5.8 

14.5 

12.3 

25.0 

33.3 

4.3 

Diabetic 

16.6 



10.5 

21.0 

12.1 

32.0 

35.0 

39.0 

43.0 

26.7 

Diastolic ; 

Normal 



0.4 

1.8 

3.5 

2.9 

7.7 

1.5 

12.5 

20.0 

2.3 

Diabetic 


... 



5.2 

3.0 

8.5 

15.8 

19.5 

13.9 

9.4 


TABLE II.— PERCENTAGE OF CASES IN WHICH THE SYSTOLIC PRESSURE 
WAS LESS THAN 110, OR THE DIASTOLIC PRESSURE LESS 

THAN 70. 


Cases. 

15 to 19 yrs. 

20 to 24 yrs. 

25 to 29 yrs. 

30 to 34 yrs. 

35 to 39 yrs. 

40 to 44 yrs. 

45 to 49 yrs. 

50 to 54 yrs. 

55 to 59 yrs . 

£ 

>, 

-f" 

o 

CO 

Total. 

Systolic : 

Normal 

7.6 

3.4 

2.8 

2.1 

1 

MALE 

2.3 

Is. 1 

i 

1 2.1 

2.2 

! 

0.7 



2.5 

Diabetic 

18.2 

23.1 

24.0 

31.5 

39.2 

12.5 

14.3 

16.7 

15.6 

5.7 

15.6 

Diastolic; 












Normal 

26.0 

17.1 

15.2 

10.9 

7.1 

8.3 

6.6 

4.1 

4.7 

5.2 

10.9 

Diabetic 

44.0 

46.2 

32.0 

36.8 

36.0 

21.4 

14.3 

16.8 

15.2 

2.9 

20.0 

Systolic: 

Normal 

15.3 

13.1 

10.5 

F 

7.1 

EMAL 

1 4.0 

ES. 

1.4 

1.6 

1.5 

3.1 

3.3 

8.1 

Diabetic 


17.6 

27.6 

27.3 


12.5 

4.4 

4.0 

5.3 

3.4 

19.0 

Diastolic: 





1 







Normal 

25.4 

24.7 

22.0 

15.1 

8.6 

7.1 

5.1 

6.1 

3.1 

3.3 

16.3 

Diabetic 

44.0 

29.5 

20.2 

122.8 

4.3 

22.5 

2.9 

12.1 

10.5 

4.2 

23.7 


opinion. On the other hand, the proponents of the view that low 
blood pressure might be the rule in diabetic patients may find 
encouragement in Table II. The final “weighted” averages of 
Table III (Charts 1 and 2) do not disclose any significant difference 
between the blood pressure of diabetic patients and that of normal 
persons. 1 he apparent contradiction between results, tabulated in 
tables I and II may be explained by the wide “scatter” of the blood- 





198 


ADAMS; DIABETES MELLITUS 


table III.~AVEIL\.GE blood PRESSUKE in normal PERSONS AND 
IN DIABETIC PATIENTS WITH AND WITHOUT HYPERTENSION- 
PRODUCING C03HPLICATI0NS. 


Arc. 


Normal persons (5727). 


Diabetic patients ■nltliout 

arteriosclerosis, ncplmtis All diabetic patients 
or hyperthyroidism (G52). (1001). 


I 


Sy.stolic. 


Diastolic. 


Systolic. 


Diastolic. 


Systolic. 


Diastolic. 


! I ) 


15 

to 

19 

117 

5*0 

4 

74 

9 

*0 

4 

123 

0*4 

2 

74 

4 

*2 

5 

123 

2*2 

5 

75 

4 


2 

0 

20 

to 

24 

119 

5*0 

3 

75 

7 

*0 

3 

122 

3*2 

2 

70 

0 

*2 

0 

121 

7*2 

0 

70 

6 

db 

2 

0 

25 

to 

29 

122 

3*0 

3 

77 

o 

O 

*0 

3 

121 

3*1 

9 

77 

5 

*1 

6 

119 

8*1 

8 

77 

1 

Ziz 

1 

4 

30 

to 

34 

123 

9*0 

3 

79 

0 

*0 

3 

123 

9*2 

6 

78 

7 

*1 

0 

122 

0*2 

5 

77 

9 

=b 

1 

8 

35 

to 

39 

125 

7*0 

5 

80 

2 

*0 

3 

124 

7*2 

4 

80 

0 

*1 

4 

124 

2*2 

2 

80 

1 

=±= 

1 

4 

40 

to 

44 

128 

8*0 

4 

81 

4 

*0 

4 

128 

9*2 

3 

81 

1 

*2 

1 

130 

0*2 

0 

80 

1 

rir 

1 

0 

45 

to 

49 

131 

4*0 


82 

5 

*0 

4 

132 

5*1 

0 

82 

0 

±1 

0 

134 

0*1 

7 

SI 

1 


1 

0 

50 

to 

54 

134 

9*0 

8 

84 

S 

*0 

5 

130 

0*2 

6 

82 

1 

*1 

2 

137 

9*2 

0 

81 

4 

=b 

1 

o 

O 

55 

to 

59 

138 

.0*1 

5 

80 

4 

±0 

9 

139 

7 *3 

1 

82 

5 

*1 

0 

143 

1*1 

s 

83 

2 


1 

2 

60 + 


141 

3*2 

0 

87 

4 

±1 

4 

141 

1*2 

1 

82 

0 

*1 

2 

144 

0*1 

4 

84 

1 

d= 

1 

8 
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pressure readings in diabetic patients as compared witii the narrow 
scatter of blood-pressm’e readings of normal persons. The reason 
for the wide scatter is not clear; it may be due in part to an insuffi- 
cient number of cases. There is, of course, a greater difference 
between the blood pressures of all diabetic patients and those of 
the normal group (Chart 1) than there is between the subgroups of 
patients who are free from nephritis, arteriosclerosis and hyper- 
thyroidism, and the normal group (Chart 2). 




• •NorTooal cases 

Average probable error- 

DStdic 5 


0-— oDiabetic cases 



Chart 2. — The blood pressure of diabetic patients free from nephritis, arteriosclerosis 
and hyperthyroidism compared -with normal blood pressures. 


Uncontrolled diabetes particularly in the severer forms enforces 
a reduction of weight. Although adequate amounts of food are 
eaten, the food is not all metabolized and the result is the same as 
if a hondiabetic person ate a submaintenance diet. Weight reduc- 
tion is an important measure in treating diabetes. Weight loss 
therefore, is an important factor in cases of treated and untreated 
diabetes alike. Benedict, in his study of the effects of restricted 



2Q0 


ADAMS: DIABETES MELLITUS 


diets on a group of young men, found among many otiicr significant 
facts a definite lowering of the systolic and diastolic blood pressure. 
The blood pressure of Benedict’s fasting man became lower as the 
fast continued. 

From the foregoing one is led to believe that the blood pressure 
of diabetic patients might be higher if the element of weight loss 
did not enter into consideration. In this study the results tabu- 
lated in Table I might, therefore, approach the truth much more 
closely than the results shown in Table II. I f the figures in Table II 
can be discounted it would mean that diabetic patients as a class 
were more susceptible to hypertension than normal persons. On 
the other hand, several points with reference to these cases should 
be considered: (1) Prolonged undernutrition in treated and 
untreated eases would be more common in the younger patients. 
The younger patients form but a small part of the whole group. 
(2) In many instances the patients did not lose much or any weight 
until treatment was started and the blood-pressure readings used 
in this study were those obtained soon after admission to the 
hospital. (3) Corrections for weight were made against a group 
of routine patients coming to the Clinic, and this group included 
patients who had lost weight, as well as those who had gained. 

Summary. Heretofore students of this problem have usually 
considered only half of the picture, that is, they have considered 
only the high pressures. In this way one finds that there are more 
diabetic patients than there are normal persons with systolic pres- 
sure of more than 150, and from this fact alone one might conclude 
tliat diabetic patients are more lilcely to have hypertension than 
normal persons of comparable age groups (Table I). On the other 
hand, a similar analysis of tliose with low pressures shows that more 
diabetic patients have a systolic pressure less than 110 than nor- 
mal persons of comparable age groups. One might conclude from 
Table II that hypotension is more common in diabetic patients than 
in so-called normal persons. If, however, the high and low pressures 
of diabetic patients, and of normal persons are averaged, a significant 
difference is not found (Table III and Chart 2), 

Conclusions. An analysis of the blood pr'essure of the diabetic 
patients seen in The Mayo Clinic does not provide clear evidence to 
show that diabetes of itself promotes hypertension. If the blood 
pressure of diabetic patients is elevated it suggests the presence of 
some associated abnormality which of itself is responsible for the 
hypertension. 
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AN EXPERIMENTAL STUDY OF THE INFLUENCE OF FERRO- 
MAGNETIC CUBIC AND PARAMAGNETIC AMORPHOUS 
IRON OXID ON THE BLOOD. 

(In Simple Anemia and in the Normal.) 

By C. a. Doan, M.D., F. R. Sabin, M.D., 

AND 

C. E. Forkner, M.D., 

J NEW YORK CITY. 

(From theLaboratories of the Rockefeller Institute for Medical Research, New York.) 

It is now recognized that there is a normal iron reserve in the 
tissues of the healthy body available for the building up of hemo- 
globin. The need for iron in some types of clinical anemia may be 
explained, in part at least, by the depletion of this reserve. The 
fundamental studies of Whipple^ and his associates in experimen- 
tally controlled anemias have laid the foundation for an ultimate 
understanding of the many factors involved. In the simple anemia 
following brief periods of hemorrhage Hooper, Robscheit and 
Whipple found that medicinal iron did not hasten or increase the 
regeneration of hemoglobin. This observation has been repeatedly 
confirmed by many others^*® using the oral, subcutaneous and intra- 
venous routes for administration of. various iron salts. However, 
Whipple and Robscheit-Robbins did find in their dogs that, in the 
presence of a long continued, severe anemia due to repeated hemor- 
rhages, iron in the form of Blaud’s pills had beneficial effects, though 
never so striking as those obtained with the feeding of liver. Riecker^ 
has recently emphasized the depletion of available iron after pro- 
longed hemorrhage, particularly as it is related to the synthesis 
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of hemoglobin in distinction to cell regeneration, and urges the 
efficacy of iron therapy (ferric citrate and ferrous carbonate) in the 
treatnient of this ty]ie of anemia. In as much as iron may be inac- 
tive in some anemias and quite potent in others the mechanism of 
this reaction is not simple, and it may very well include factors 
other than that involving a mere attempt at replacement of iron 
necessary for the hemoglobin molecule.® 

Utilizing the nutritional anemia in rats, Mitchell and Vaughn® 
have made an extensive comparative study of the relative availa- 
bility of different forms of iron, as evidenced by the hemoglobin 
response. They found that the addition to the diet of small amounts 
of ferric citrate, ferric albuminate, ferric chlorid, and ferric acetate 
apparently produced good results; peptonized ferric oxid, saccharated 
ferric oxid, saccharated ferrous carbonate and ferrous iodid gave 
only fair improvement; while ferric oxid, ferrous earbonate, ferric 
potassium tartrate, ferrous lactate, ferrum reductum and ferrous 
sulphate all yielded poor results. They emphasize the relationship 
of solubility of the iron salt to its efficacy and the advantage in 
general of the ferric over the ferrous forms. Hart and his coworkers^ 
found that in the nutritional anemia induced in rabbits by an 
exclusive diet of whole mhk, inorganie iron in the form of Fe203 was 
ineffective; but when in addition to the iron oxid, fresh cabbage, or 
an alcoholic extract of dried cabbage, or the ash of cabbage or 
lettuce was used, the anemia was prevented. They also found that 
the anemia following the whole milk diet could be prevented by 
another form of iron, namely, impure soluble FeS04.7H20. The 
question of the relative merits of ferrum reductum, ferric arid ferrous 
iron seems still to be a debatable one. < 

With the discovery of a ferromagnetic cubic form of iron oxid by 
Welo and Baudisch,® followed recently by the advocacy of its use 
therapeutically under the trade name of “siderac” in the German 
literature, it has seemed desirable to analyze its effect under the 
controlled conditions of a simple anemia. Through the generous 
cooperation of Dr. Baudisch we have had at our disposal chemically 
pure ferromagnetic iron oxid (Fe203) and the paramagnetic amor- 
phous iron oxid (Fe203.xH20) prepared by him. This new amor- 
phous iron oxide (Fe203.xH20) is different from the rhombohedral, 
inactive iron oxid (Fe203), which was prepared from its cubic ferro- 
magnetic form. * These substances were put up in gelatin capsules, 
each containing 3 mg. of the ferric oxid triturated with sugar of 
milk 1 to 10. Habbits were employed for the experiments. The 
iron was administered by mouth in doses of either 3 or 6 mg. per 
day, in rabbits ranging from 1800 to 2800 grams in weight. This is 
on the basis of a dosage of 100 to 200 mg. for the adult human. 


■wav ^ iron oxid has been prepared ii 

of preparation "wiR be given in another journal 
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Ferromagnetic Iron Oxid. Rabbit R429 (Chart I) was bled four times 
from the heart at forty-eight-hour intervals, which reduced the red cells 
from 6,100,000 to 3,250,000 (February 21, 1928) and the hemoglobin from 
67 per cent (Newcomer) (11.33 gm. per 100 cc. blood) to 42 per cent (Feb- 
ruary 23, 1928) (7.10 gm.). On the sixth day after the last bleeding, the 
total count of the red cells had returned to 5,310,000, hemoglobin 60 per 
cent (10.15 gm.), and on the sixteenth day the count reached 6,500,000, 
hemoglobin 65 per cent (10.99 gm.). The original color index was 0.54; 
at the time of greatest anemia it was 0.73; on reaching 5,310,000 cells, it 
was 0.56; with 6,500,000 cells, 0.50; and twenty-two days after the original 
bleedings, when the red blood cells were 5,380,000 per c.mm., the hemoglobin 
(color index 0.62) had returned to its original level of 67 per cent (11.33 gm.). 

The same rabbit was again bled from the heart on successive days, until 
the red cells were only 3,070,000 and the hemoglobin 36 per cent (6.09 gm.), 
color index 0.58. At this time the administration of ferromagnetic iron 
oxid, 6 mg. per day by mouth, was started. Again the 5,000,000 point 
was regained on the sixth day with the hemoglobin 54 per cent (9.13 gm.) 
and color index 0.54; but this level was not maintained. The majority of 



Chakt I. — Studies of the blood of Rabbit R429. 

the counts thereafter remained between 4,000,000 and 5,000,000, with the 
hemoglobin fluctuating between 47 per cent (7.95 gm.) and 60 per cent 
(10.15 gm.), and color index between 0.53 and 0.64, with a final in dex of 
0.54. The differential count of the white cells was not remarkable, except 
for the terminal rise in neutrophilic leukocytes. There was a gradual loss 
in weight from 2200 gm. to 1125 gm. during the period of observatio.n. This 
animal died on the twenty-third day after the iron was started. As^de from 
some small patches of bronchopneumonia in the right upper lobe of the 
lungs, accounting for the leukocytosis, there was no obvious cause of death 
at autopsy. The spleen weighed only 0.4 gm., a decrease proportional to 
that of the body weight, and it showed no hemopoiesis. The bone marrow 
of humerus and femur was very elastic, gelatinoid, granular, mottled, and 
grayish-brown in color. The distal end of the tibia, usually acellular and 
fatty, showed no hemopoiesis. Histologically, the red cells seemed distinctly 
decreased in relative and absolute numbers. The majority of the red cells 
uere late erjdhroblasts vuth only a few younger cells and normoblasts. 
Sabin and Doan® have found the normoblasts to constitute 69 per cent of 
the micleated red cells m the marrow of normal rabbits. There was also 
a dehmte sluft to the left in the myeloid series, myelocytes “C” being 
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markedly outnumbered the “B” myelocjdies, whereas the normal 
percentage of myelocjdies “C” is 85 per cent.® 

Under the administration of ferromagnetic iron oxid, then, this rabbit, 
during equivalent periods of observation after a simple anemia, averaged 
a return in the red cells to a level approximately a million less than that 
attained on a normal diet vdthout iron, and the hemoglobin averaged 
0.85 gm. to 1.7 gm less. If the normal iron reserve was depleted during the 
first period of regeneration of red cells, then the iron subsequently given 
was unable to replace this store. For, though the total cells had returned 
at the end of three weeks in each case to approximatelj' the same level, the 
hemoglobin was 7 to 10 per cent less on the second recover}’-, making the 
difference in color indices 0.62 and 0.54 respectiA'eh^ 

To test whether an iron depletion during the first recover}^ from bleeding 
(Chart I) had to do with the slower recovery vdth the iron after the second 
bleeding. Babbit B423 was bled from the heart on six occasions at forty- 
eight hour intervals, wliich reduced the red cells from between 5,000,000 and 
6,000,000 to 3,000,000. The hemoglobin dropped from about 70 per cent 
(11.84 gm.) to 39 per cent (6.59 gm.), and the color index changed from 
0.59 to 0.62. The dailj’’ administration of 3 mg. of ferromagnetic iron 
oxide by mouth was started at once. In 3 control rabbits rendered anemic 
and permitted to regenerate cells under the conditions of a normal, ade- 
quate, herbivorous diet, the original level of red cells was regained on the 
sixth, eighth and tenth days, and the hemoglobin on the tenth, eighth and 
tenth days respectwely. In Babbit B423, on the other hand, the original 
level of red cells was not reached until the sixteenth day, and that of the 
hemoglobin not until the twentieth day. The differential count of the 
white cells was not unusual and there was a well-maintained weight curve. 
The color index at the end of twenty-two da3's was 0.65. 

Now the iron was discontinued for nine days and a second series of 
four cardio-punctures, at twenty-four-hour intervals, was carried out, 
reducing the total red cells to 2,700,000 and the hemoglobin to 33 per cent 
(5.58 gm.). This time 6 mg. of ferromagnetic iron oxid were given as 
the daily dose. Again there was a strikingly prolonged period of recover}’-, 
the total red cells first reaching the 5,000^,000 mark on the sixteenth day 
of treatment, but vdth the average count remaining well under this level 
until after the iron was stopped at the end of twenty-one days. The hemo- 
globin, too, remained under 60 per cent (10 gm.) for this entire period. 
There was some loss of weight during the second period of observation. 

Ferromagnetic iron oxid, under the conditions of the experiment, 
did not merely fail to aid in the regeneration of hemoglobin after 
simple anemia, but seemed actually to delay the return to the 
normal. In view of this latter finding, tests were carried out of its 
effect on the blood condition m normal rabbits. 


Babbit B304 (Chart II) was followed over a period of six months with 
complete blood studies at weekly intervals. During this control period 
the red cells remained aboA’^e 6,000,000 for the most part, the cells and 
hemoglobin reaching 7,000,000 and 85 per cent (14.38 gm.) respectively 
just prior to the initiation of the iron therapy. There had been a gradual 
increase in weight during the six months, from 2000 gm. to 2700 gm. Ferro- 
magnetic iron oxid, in daily doses of 6 mg. by mouth, was begun. During 
the succeeding two months in which it was regularly giA’en, there was a 
gradual but steady decline in the red cells to a low point of 4,380,000, 
accompamed by a faU in the hemoglobin to 63 per cent (10.65 gm.)— an 
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average decrease of 1,500,000 to 2,000,000 cells and an average fall of more 
than 15 per cent (2.5 gm.) of hemoglobin (maximum fall 22 per cent — 3.72 
gm.). Instead of a steadily rising weight curve there was, after the iron 
was started, a decrease in weight. The white blood cells maintained their 
usual relative proportions. 

Fifty-seven days after the iron was begun, this animal was lulled by air 
embolism and autopsied. There was nothing unusual in the tissues or 
organs in the gross, except in the bone niarrow. On surveying the marrow 
of the several long bones, it was clear that there was quantitatively less 
active hemopoietic tissue in them than is found in the normal rabbit. The 
femoral marrow on both sides was mottled with foci of fat, there being one 
area of about 1 cm. in extent, just proximal to the middle of the diaph 5 ^sis, 
entirely fatty, whereas under normal conditions it is usual to find this 
cavity filled with red marrow. Both humeri showed areas of fat near the 
distal ends of the bones; the distal ends of both tibise and the entire extent 
of both radii and both uln® were yeUow fat, and this in the presence of a 
falling red-cell count. The gross appearances were confirmed histologically. 
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Chart II. — Studies of the blood of Rabbit R304. 


The fat was extremely unevenly distributed in the marrow, some areas 
showing nothing but enormously distended fat cells, in contrast with other 
areas, where the fat was in a finely divided state. There was a marked 
increase in the clasmatocytes, all being filled with phagocytized, yellowish- 
brown pigment, such as is encountered under circumstances of abnormal 
blood destruction. A differential count of representative preparations, 
from which 2000 cells were counted, resulted as follows; Myeloid cells 
48 per cent, erj'thi’oid cells 48.2 per cent, clasmatocytes 1 per cent, primitive 
cells 2 per cent, l 3 Tnphocytes 0.25 per cent, monocytes 0.05 per cent. The 
myeloid-erythroid ratio was thus 48 to 48.2, whereas for the bone marrow 
of normal rabbits it is 70 to 25.“ Of the nucleated red cells, 51 per cent were 
normoblasts, 35 per cent late erythroblasts, 13 per cent early erytlnoblasts, 
and 0.04 per cent megaloblasts. This is in contrast to the average of 
5 normal rabbits, as given by Sabin and Doan:“ Normoblasts 69 per cent, 
late er 3 d;hroblasts 26 per cent, early erjithroblasts 4 per cent, and megalo- 
blasts 0.04 per cent. 

• ^ that the total extent of blood-forming tissue was so reduced 

in Rabbit R304, and the percentage of available normoblasts so decreased, 
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as contrasted with other stages of nucleated red cells, that the relative 
increase in erythroid to myeloid tissue was insufficient to maintain the 
original level of red cells in the peripheral blood. The spleen showed no 
compensator}’- hemopoiesis. 

Tlie experiments appear to show that the administration of ferro- 
magnetic iron oxid not only fails to aid in the regeneration of blood 
during a simple anemia but actually causes anemia in normal animals. 
In four experiments with this form of iron the results have been 
consistent. 

Amorphous Iron Oxid, Three experiments vdth controls to correspond 
were carried out with the amorphous iron oxid. In Rabbit R422 (Chart III) 
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Chaiit III. — Studies of the blood of Rabbit R422. 


the red blood cells were reduced from between 5,000,000 and 6,000,000 to 
3,200,000 by a series of five cardiopunctures, the hemoglobin falling from 
between 60 per cent and 70 per cent (10 and 12 gm.) to 42 per cent (7.10 
gm.) . B}’- the eighth day, the red cells had returned to 5,000,000 with hemo- 
globin 62 per cent (10.49 gm.) and color index 0.62 (original color index 
0.67). The red cells and hemoglobin continued to maintain their normal 
range of fluctuation as originally determined until a second series of bleed- 
ings from the heart again reduced the red cells to 2,600,000 and the hemo- 
globin to 33 per cent (5.58 gm.), color index 0.63. At this point a daily 
dosage of 6 mgm. of amorphous iron oxid, paramagnetic, by mouth, was 
begun. During a period of time similar to that of the first observations, 
wenty-eight days, the red cells never returned to 5,000,000, averaging 
between 3,000,000 and 4,500,000 for the most part. The percentage of 
^ i closely the total count, ranging from 46 per cent 

cent emg S™.-), except for one reading of 65 per 

gm.). Following the stopping of the iron by mouth, both red 




PEREOMAGNETIC CUBIC; PARAMAGNETIC AMORPHOUS IRON OXID 207 


cells and hemoglobin showed a tendency to increase to the original level of 
above 5,000,000 and 10 gm. hemoglobin. Whereas after the first bleedings 
the total red cells had returned to 5,000,000 on the eighth dajy- after the 
last hemorrhage, after the second series they did not reach this until the 
twenty-ninth day, and then only after the cessation of the iron. The 
hemoglobin per red cell was slightly more than in the original period of 
observation, the color indices ranging from 0.71 to 0.65, so that the depres- 
sant effect was primarily one on the replacement of cells. There was a 
decided increase in body weight after the iron was discontinued. The 
white cells showed a consistent lymphocytic predominance, as happens in 
certain rabbits, with an occasional rise in monocytes, but otherwise nothing 
remarkable. 

A similar experiment, but with the order reversed, was carried out in 
Rabbit R430 (Chart IV) to control the preliminary depletion of iron as a 



possible explanation of the second delay in regeneration of red cells. After 
reducing the red cells by repeated cardiopunctures to 3,200,000 and the 
hemoglobin to 40 per cent (6.76 gm.), 3 mg. of amorphous iron oxid were 
given daily. The red cells first passed the 5,000,000 mark on the thirteenth 
day thereafter, and the color index reached 0.62, though it was not main- 
tained at this level. The hemoglobin did not rise to 55 per cent (9.3 gm.) 
until the nineteenth day. The iron was stopped after twenty-two days 
• (18 doses), when the color index was 0.60, and after an interim of five days 
the red cells were again reduced through repeated bleeding from the heart. 
From a low point of_ 2,800,000 red cells, with hemoglobin of 39 per cent 
(6.59 gm.) and color index 0.69 — a lower absolute level than that obtained 
in the previous observation — the count rose to 5,700,000 by the tenth day, 
hemoglobin 70 per cent (11.84 gm.), color index 0.61, with the level 
maintained. 

In this instance it seems clear that the administration of 3 mg. 
daily of the amorphous iron oxid retarded the return to normal in 
both red cells and hemoglobin and prevented the overcompensation 
seen on chart IV after the second bleeding. 
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Rabbit R112 was followed by means of complete blood studies at 
weekly intervals from October, 1926, to April, 1928. The red cells tlu-ough- 
out this period remained above 6,000,000, with the exception of a very 
occasional count of between 5,500,000 and 6,000,000. The hemoglobin 
ranged between 75 per cent (12.69 gm.) and 90 per cent (15.22 gm.), reach- 
ing a high point of 97 per cent (16.41 gm.) on April 3, at wliich time 6 mg. 
of amorphous iron oxid daily by mouth were started. During the following 
two months both red cells and hemoglobin showed a decline to low points 
of 4,900,000 and 69 per cent (11.67 gm.) respective!}’-, a fall of between 
1,000,000 and 1,500,000 in cells and of 28 per cent (4.74 gm.) as a maximum 
for the hemoglobin. 

Here again in the normal rabbit the initiation of iron oxid therapy 
by mouth produced a definitely depressant effect. 

Summary. In general, these observations tend to indicate that 
both the ferromagnetic iron oxid (Fe203) and paramagnetic iron 
oxid (Fe203.xH20) act similarly in their effect on hemopoiesis in the 
rabbit both in the normal state and in that of a simple anemia after 
hemorrhage. The magnetic property apparently exerts no sig- 
nificant biological effect.* The emphasis has been placed hereto- 
fore upon the presence or absence of a beneficial effect in considering 
the various iron salts in blood deficiencies. The studies here 
reported direct attention toward the possibility of a positively 
unfavorable effect, a definite depression of hemopoiesis, attending 
the administration of iron in certain forms. 

From this brief report of the effect of ferromagnetic and para- 
magnetic iron oxid in the normal rabbit and in rabbits suffering from 
a simple anemia after hemorrhage, it is suggested that this treat- 
ment in clinical cases of secondary anemia may be a disadvantage 
and should not be undertaken without further experimental data. 


* An observation -wliicli may be significant in this connection vas made by Wolo 
and Baudisch;® they found that ferromagnetism and catalytic activity in iron oxid 
have no essential relationship. 
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THE TREATMENT OF SPRUE WITH LIVER EXTRACT (343). 

By Arthur L. Bloomfield, M.D., 

AND 

' Harry A. Wyckoff, M.D., 

BAN FRANCISCO, CAWF. 

(From the Department of Medicine, Stanford University Medical School.) 

In a previous note^ we reported the results of treatment of a 
patient with sprue by the high-liver diet of Minot and Murphy. 
The rationale of the procedure was based on the similarity of sprue 
and pernicious anemia. The case, in brief, concerned itself with a 
man, aged forty-three years, seen in the summer of 1927, who had 
gone to the Philippines in 1924 and returned to this country in 1926. 
For fourteen months there had been continuous diarrhea with huge, 
pale, frothy stools, attacks of stomatitis and general debility. 
There was moderate anemia with high color index, leukopenia, 
anisocytosis and poikilocytosis and many large cells. Within a 
a week after starting the liver diet the bowels were almost normal 
and there was a rise in reticulocytes to 6 per cent followed by 
improvement in the red-cell count. Within two months the patient 
left the hospital feeling perfectly well, having gained 25 pounds. The 
bowels were practically normal and the blood count showed over 
5,000,000 red cells with 100 per cent hemoglobin. 

The present report deals with 2 further cases of sprue in which 
satisfactory remissions were obtained by the use of Liver Extract 
343 (Lilly). 

Dietetic Treatment of Sprue. All the accounts of sprue abound in 
dietary suggestions: the milk cure, the strawberrj^ cure, the banana 
cure and the water-meat cure may be mentioned as examples. The 
details of regimen vary with the experience of different observers. 
It is quite clear, however, that none of these methods of treatment 
have possessed any reliable degree of effectiveness, and many of 
the good results may be explained by “spontaneous” remissions 
which are common in sprue as well as in pernicious anemia. While 
liver is mentioned occasionally as being beneficial (especially in the 
form of liver soup) we can find no accounts of adequate liver feeding 
in sprue in the sense in which it has been carried out in pernicious 
anemia. Occasional statements that liver is actually harmful may 
also be foimd.- 

Relation of Sprue to Pernicious Anemia. As we said above, the 
intensive use of liver in the present series of cases was suggested 
by the similarity of sprue and pernicious anemia. The question of 
the relationship of the two diseases and their possible identity has 
been thoroughly discussed in the recent literature,^ but the matter 
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does not seem to be finally settled. Ashford’s studies on Monilia 
seemed for a time to favor a specific etiology in sprue; but Nye^ 
has recently found yeasts in both sprue and pernicious anemia and 
brings forward good evidence that they are secondary invaders in 
both conditions. Central-nervous-system changes are said to be 
less common in sprue than in pernicious anemia and the typical 
‘‘sprue stool” is certainly not often seen in the latter; however, 
these are not absolute distinctions. We have been impressed by 
the undoubted presence of considerable amounts of free hydro- 
chloric acid in the gastric secretions of the cases herewith reported. 
If, as most observers feel, anacidity is an essential feature of per- 
nicious anemia, one would seem to be dealing with a different con- 
dition. At any rate, until the specific cause of both diseases is 
discovered they may well be regarded as distinct clinical entities. 


Case Reports. Case I. — J. S.) aged twenty-five years, an American 
mechanic, entered the hospital on February 29, 1928, complaining of pain 
in the stomach, diarrhea, weakness and bloody urine. 

The past history seemed unimportant except for the fact that he had been 
in the Philippines from 1924 to 1927 in the army. His prewous health 
had been good. 

In 1925, and again in 1926, he had brief attacks of diarrhea, featured by 
gaseous distention of the abdomen and passage of huge pale, frothy stools. 
There were cramps and tenesmus. In December, 1926, the diarrhea 
recurred and persisted up to the time of entry. The patient stated that 
there had been five or six movements daily and he estimated the usual size 
of the passage as “about a gallon.” There had also been frequent attacks 
of “ sore burning mouth.” At about the time of onset of the diarrhea he 
began to pass bloody urine. This was very marked at times and was still 
present on entry. There had been great loss of weight. 

On examination he seemed extremely ill, prostrated and very pale. There 
was marked papillary atrophy of the tongue which appeared red and raw. 
There was a systolic murmur at the apex and the pulse rate was 120. The 
abdomen was distended and tjunpanitic. The liver and spleen were not 
felt. No definite neurologic changes were discovered. The blood count was : 
red blood cells, 740,000; hemoglobin, 25 per cent (Sahli); leukoc3d«s 2500; 
polymorphonuclears, 39 per cent; lymphocytes, 56 per cent. There was 
marked anisocytosis and poikilocytosis and moderate diffuse basophilia. 
The urine was brownish-red and contained innumerable red blood cells. 
There was much albumin, but no casts were seen. The stools were pale 
yellow, foul and extremely bulky. They contained a large amount of fat; 
there was no blood, pus, mucus or parasites, but there were many yeasts. 
Gastric analysis after histamin showed a maximum ten-minute secretory 
volume of 26 cc. with free HCl 105 and total acid 111. Scrapings from the 
tongue yielded monilia. 

An investigation of the urinary tract by Dr. Dillon showed a urethral 
stricture and injection and varicosities of the bladder wall, which were 
e^ndently the source of the bleeding. On March 1, a suprapubic cystotomy 
was done and a periurethral abscess was incised. After suprapubic drainage 
was established the urine gradually cleared up. The wound was closed later 
d?tion^^^ patient left the hospital the urinary tract was in normal con- 


citrated blood was given as a pre- 
ary to the .operation. That this played no apparent p^ in the sub- 
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sequent course is suggested by the fact that the blood count was falling 
' when liver extract was first given. The effects of the liver therapy are shown 
in Chart I. Aside from the extract, equivalent to 400 to 600 gra. daily, 
treatment consisted of bedrest, liberal diet without liver and symptomatic 
measures. 

■ The response to liver was clean cut in spite of the fact that at first there 
was still considerable loss of blood in the urine. On the fourth day of treat- 
ment he began to feel better, it was less difficult to eat, the stools became 
less bulky and the abdominal cramps and sore mouth improved. Progress 

Chart I. 



was uninterrupted and the patient left the hospital thirty-seven da 3 ''s after 
the liver treatment was begun. The red cells had reached 5,000,000; there 
had been a gain of about 30 pounds in weight. There were one or two soft 
or formed brownish stools daily which still contained, however, an excess 
of fat. He felt perfectly weU. 

In summary, then, a patient with sprue with marked diarrhea, stomatitis, 
emaciation and anemia, complicated by urethral stricture and hematuria 
responded remarkably to liver extract and within five weeks was sjunp- 
tomatically well. ^ 


Case H. J. G-, a Spamsh laborer, aged fifty-seven years, entered the 
hospital February 27, 1928 complammg of nausea, gas on stomach and 
diarrhea of three years duration. 

The past historjr seemed unimportant except for the fact that for ten i^ears 
there had been some gas and discomfort after heavy meals. 
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Three years ago he began to have three to five loose bowel movements 
daily associated with moderate abdominal discomfort. He had lost 26 ' 
pounds and has felt generally run down. His habits are not remarkable 
and he has been in the United States for the past twentj"^ years. 

On entry he looked sick and wmrn. There was moderate undernutrition 
(weight 52 kg.) and marked pallor without distinct yellmvish tint. The 
tongue showed papillary atrophy with redness of the margins but no ulcera- 
tions. The liver and spleen were not felt. No neurologic changes were made 
out. The remainder of the physical examination showed nothing abnormal. 

Chart II, 



The blood count on entry was: red[blood cells, 2,000,000; hemoglobin, 
50 per cent; leukocytes. 4000; polymorphonuclears, 50 per cent; lympho- 
cytes, 40 per cent. There was marked anisocytosis and poikilocytosis and 
many macrocytes were present. The stools were moderately bulky, light 
yellow, soft and pasty, with much fat. Moniha were present, but no para- 
sites. The stools at first numbered two to five per day. Gastric analysis 
showed free HCl, 23 ; total acid, 34. After histamin, the ten-minute secre- 
tory volume was 17 cc. The free HCl reached 60, and the total acid 70. 

It was eHdent that the patient fell into the general group of sprue or 
pernicicms an^ia. In ^dew of the character of the stools and the presence 
f f +1 i fo™er seemed the most logical diagnosis. It was decided 
tim?" TKo doses of liver extract, given over a brief period of 

and on ^ liberal general diet without liver 

iMarcli 13 and 14, liver extract (343); equivalent to 4800 gm. of 
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liver, was given in divided doses. There were no untoward effects. The 
results are shown graphically in Chart II. On the third day a typical 
reticulocyte response began followed by a rapid rise in the red-cell count. 
Three days after the liver feeding there was marked subjective improA^e- 
ment and the stools became fewer in number. The tongue papillae returned 
rapidly. Improvement thereafter continued steadily. On March 28 there 
was a slight drop in the blood count and another large dose of extract was 
given. This, as might have been expected,® elicited no reticulocyte response, 
but was followed by still further gain in blood count. The latter part of his 
hospital stay was comphcated by a perirectal abscess which required sur- 
gical drainage. In spite of this, he left the hospital less than five weeks 
from the beginning of treatment feeling well and with a red cell count of 
nearly 4,500,000. There were only one or two brown semiformed stools 
daily, but there was still an excess of fat. 

Discussion and Summary. The results of treatment, by liver 
extract, of 2 cases of sprue are reported. The diagnosis of sprue as 
against pernicious anemia w^as based on the presence of consider- 
able amounts of free HCl in the stomach juice, the character of the 
stools, the absence of neurologic changes and (in 1 case) residence 
in the tropics. Responses similar to those usually obtained in 
pernicious anemia resulted, with rise in reticulocytes, increase in 
blood count and improvement of gastrointestinal symptoms with 
gain in w’^eight and general well-being. Incidentally, it has been 
pointed out that the typical response may be obtained after a single 
large dose of liver extract as w^ell as after daily smaller doses. The 
results are additional evidence of a close relationship between sprue 
and pernicious anemia. 
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COINCIDENT DIABETES MELLITUS AND PERNICIOUS ANEMIA. 

With Report of a Case. 

By Lewis H. Hitzrot, M.D., 

PHILADEI^PUIA, PA. 

(From the Medical Service of the Hospital of the University of Pennsylvania.) 

Reporting in 1926 the discovery of gastric achlorhydria or sub- 
acidity in a large proportion of their diabetic patients, Bowen and 
Aaron' comment upon the extreme rarity of coexisting diabetes and 
primary anemia. Further, a review* of the literature w^hich I under- 
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took in connection witli tlic study of the ease jiresented below 
revealed only (5 case reports in Avhich the individual was considered 
to have had both diseases siinnltaneonsly. The findings set down 
by the various autliors will be summarized for comparison with the 
present case. 

Review of Literature. Claude Bernard" first showed that hyper- 
glycemia may result from repeated bleedings of dogs, yet experi- 
mental work on the interrelation of blood quality and pancreatic 
hormone seems not' to ha'S'^e been carried further. 

The earliest adequate case report found ivas that of Parkinson,^ 
who in 1910 published the record of a man who came under his obser- 
vation with a year’s history of s.\’mptoms referable .to pernicious 
anemia. Full phj'sical and laboratory data indicated a well- 
advanced stage of the disease. Gl.ycosuria ivas not present. The 
patient proceeded to enter upon a remission under a regime including 
high-protein, high-caloric diet, hydrochloric acid and arsenic. Five 
months later he was readmitted to the hospital with ten days of 
symptoms of profound anemia and of diabetes. Urinalysis showed 
5 per cent sugar, later increasing amounts of acetone bodies; and the 
patient died five days after entry. At necrops}' the pancreas was 
described as small, but normal microscopically; the bone marrow 
changes as typical of Addisonian anemia. The author expresses 
“little doubt that the diabetes followed on a relapse in the primary 
anemia,” but that no anatomic changes were found to account for it. 

Parkinson, speculating on the possible relation between anemia 
and diabetes, searched the literature to find an explanation for the 
low incidence of the diabetic syndrome in the face of the diminished 
oxj^gen-carrjdng capacity of primary anemia blood. He was able 
to find, he states, no mention of it in the general literature, nor “in 
the monographs of Addison, Byrom Bramwell or Hunter. And 
none in the articles of Cabot, von Noorden or French in the Systems 
of Medicine.” 

In a treatise on the diseases which may be associated with Addi- 
sonian anemia, Giffin and Bowler, reviewing 628 anemia cases with 
108 complicating diseases, mention diabetes mellitus as one such 
complication. Two of their anemia patients showed disturbed sugar 
metabolism. In one, polyuria and a blood sugar of 0.27 per cent 
developed; in a second instance, transient glycosuria was found. 
These authors, too, mention the fact that glycosuria, if not true 
diabetes, maj’ be secondary to anemia, possibly as a result of a 
deficient oxygen suppl}^ 

A third instance of the association was furnished by Schumann” 
who detailed the findings in a woman, aged fifty-five years, who had 
pernicious anemia. In this patient, the central nervous system 
sjunptoms were marked: insomnia, girdle sensation, tingling and 
numbness of hands and feet. In addition, routine urinalysis showed 
a large amount of sugar; blood sugar was 0,222 per cent. The 
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blood Wassermann test was negative. The hemoglobin was 35 per 
cent; erythroeytes, 1.2 millions; leukocytes, 6400; the stained film 
showed much anisocytosis and poikilocytosis. There was no 
evidence of bleeding in the gastrointestinal tract. 

With exclusion of foods containing sugar, and a daily small dose of 
insulin, the patient’s glycosuria disappeared in ten weeks. Subse- 
quently, sugar-containing foods were permitted without recurrence 
of the diabetes. The anemia picture “ran the usual course,” and 
transfusions were given for a time. The repo'rt does not mention 
gastric acid findings or remissions in the anemia. 

Two of the 3 cases reported recently by Adams® were particularly 
clear-cut. One patient, a woman, aged forty-five years, was first 
diagnosed as anemic in 1912. Symptoms were indefinite, findings 
suggested splenic anemia. She was followed fairly closely until 
1923, during which years the spleen remained enlarged. In that 
year, 8.2 per cent of urinary sugar was discovered, the first sugges- 
tion of diabetes. The latter was easily controlled, however, without 
insulin, and did not interfere with removal, early in 1923, of hem- 
orrhoids which had bled intermittentl 5 ^ Paresthesias appeared in 
December, 1923, and a month later, the patient was found on 
readmission, to have a severe anemia of the Addison type, along 
with hj'perglycemia. The hyperglycemia was removed with insulin, 
and she went home, where she gave up insulin, and returned two 
months later in diabetic coma. Large amounts of insulin (total, 
230 units within twelve hours) failed to bring the blood sugar 
below 0.40 per cent, and death occurred the day following entry. 
Necropsy showed atrophy of the pancreas, with “hyalo-fibrinoid 
changes in the islands.” The bone marrow was gray-red in color, 
containing a moderate number of megaloblasts, numerous normo- 
blasts and eosinophils. 

Adams describes a second woman, aged fifty-six years, who gave 
a history of mild diabetes. Onset of sore mouth and tongue occurred 
eight years later; paresthesias two months prior to entry. Examina- 
tion revealed an atrophic tongue, diminished vibratory sense in the 
lower extremities. Stomach contents contained no free HCl. 
Pasting blood sugar was 0.23 per cent. The color index was 1 or 
slightly under; there was moderate variation in size and shape of the 
erythrocytes in the stained film. 

The same author refers to a third case in the series of 1000 primary 
anemias and 2000 diabetics, which he re^dewed. This patient, a 
diabetic of long standing, developed primary pernicious anemia 
while under the care of another physician. Further data were not 
obtained. 

In the above reports, the criteria for the diagnosis of primary 
pernicious anemia vary. The reviewer consequently cannot be 
certain in the cases which failed to come to autopsy that the per- 
nicious anemia v as the clinical entity, or was possibly a severe 
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secondary process due to prolonged mild bleeding. We have two 
completed cases, however, and must presume that the other four 
anemias also were of the primary type. 

Case Report. C. L., white, a coal miner, aged forty-one years, _ was 
admitted to the hospital of the University of Pennsylvania, on the service of 
Dr. Alfred Stengel, October 14, 1926, complaining of weakness and vomiting. 
He had been in normal health until March, 1925, when he began to notice 
weakness and giddiness, excessive thirst and hunger. Two months later he 
was admitted to a hospital near his home, which hospital has kindly fur- 
nished a brief summary of the patient’s record. Diabetes mellitus was there 
diagnosed upon finding glycosuria and a blood sugar of 0.228 per cent. 
Blood count was not made. Sugar and symptoms disappeared on a diet of 
2300 calories, with daily insulin of 30 units. The patient was discharged, to 
return to the hospital ten months later with a history of having remained 
sugar-free, in spite of very irregular diet and no insulin. He had been at 
work in the interval. 

_ On the second admission, blood sugar was normal, and on maintenance 
diet the patient showed no sugar at any time. He had developed, in the 
interval, however, a severe anemia, and on entry showed a hemoglobin of 
42 per cent, 1.5 million erythrocytes and 4500 leukocytes. The stained 
film showed aniso- and poikilocytosis and normoblasts. Five transfusions 
of 500 cc. each served to allow his discharge after six weeks, with 4.5 million 
erythrocytes and 88 per cent hemoglobin. Pernicious anemia was the only 
diagnosis made on this second admission. 

Following the second discharge the patient was able to work for only two 
weeks because of recurrence of weakness, dyspnea, paresthesias, sore mouth 
and tongue. He was referred to the hospital of the University of Pennsyl- 
vania from his home, when it was discovered that the anemia had returned 
to an alarming degree. 

Physical examination on entry October 15, 1926, showed good develop- 
ment and nutrition, very pale skin and mucous membranes, with a yellowish 
cast. The tongue was moist, a little smooth. Heart and lungs were nega- 
tive. The spleen tip was palpable. Vessel walls were soft. Reflexes were 
normal; vibratory sense was found diminished in the lower extremities. 
Rectal examination was negative. Blood pressure was 105 systolic, 60 
diastolic. Temperature, pulse and respiratory rate were normal. Tenta- 
tive diagnosis was primary pernicious anemia. 

The significant laboratory findings are charted in the accompanying 
table. 

There was no evidence of bleeding in the gastrointestinal tract at this 
time; the fluoroscopic study in a gastrointestinal Roentgen ray series, other- 
wise negative, gave suspicion of slight pyloric irregularity. There was no 
indication of kidney damage. 

On a Minot-Murphy regime, in which the amount of liver was quicldy 
raised to 200 gm. daily, the patient improved remarkably, and was dis- 
charged six weeks after entry, with a blood picture which was normal except 
for variation in size of the erythrocytes. 

The patient kept to the liver diet at home, and was well for a month 
Avhen he appeared for follow-up and further Roentgen ray studj'- of his 
stomach. The blood picture remained as at time of discharge. Again 
Roentgen ray was barely suggestive of hypertrophied mucosa in the pyloric 
region. 

Shortly after this visit the patient caught cold, and in a few days began 
to notice polydipsia, poljmria and incontinence of urine. He lost weight 
and appetite, became nauseated and drowsy; and was readmitted in that 
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state Februarj^ 8, 1927, vomiting frequently. His condition at this time 
was that of severe diabetic acidosis. Blood sugar was 0.375 per_ cent; 
plasma CO 2 , 20 vol. per cent; and all the measures of routine acidosis care 
were needed to bring about recover 3 ^ When the sugar tolerance began to 
rise, it came back rapidl 3 '-, and the patient experienced several mild h 3 ’’po- 
glycemic reactions before insulin was finalhr omitted entirely four weeks 
after entr 3 '-, with a maintenance diet. Tlie initial pol 3 ’-c 3 'themia shown on 
the chart disappeared as the deh 3 ’’dration was relieved; and the blood count 
was noted further to fall slowl 3 ^ No Uver was given in the diabetic trays 
of this period. 

On this, the patient’s second admission, vibrator 3 ’' sense was absent in the 
lower extremities, diminished over pelvis and spine, but present in the 
upper extremities and shoulder girdle. The signs of an acute nephritis, 
also present on admission, cleared slowly. Two readings of blood urea 
nitrogen were normal, and the elimination of ’phthalein b 3 '’ the intravenous 
method was 55 per cent in two hours. 

A third analysis of stomach contents showed total absence of free HCl 
and ferments, after the ingestion of 100 cc. of 5 per cent alcohol and also 
after the injection of 1 cc. of tAt; histamin subcutaneoiisl 3 ’'. Stomach 
roentgenograms again suggesting h 3 '^pertroph 3 ’^ of the pyloric mucous 
membrane, and small amounts of occult blood appearing in the stools, 
exploration was thought advisable by certain members of the staff who had 
in mind the condition simulating pernicious anemia caused b 3 ’’ prolonged 
oozing from a gastrointestinal lesion. The operation was e.xplained to the 
patient who decided against it. He was then discharged to the care of his 
local physician, slightly anemic, but s 3 miptomless, with advice to renew the 
liver diet on reaching home. 

The patient reported b 3 ’' letter, after eight months, that his blood count 
showed 4 million er 3 ’'throc 3 '^tes, hemoglobin SO per cent. He feels well most 
of the time, except for occasional week-long spells of wealmess and dizziness. 
Numbness of legs and feet continues. He takes liver once or twice a week, 
has shown sugaj; in the urine from time to time and when last heard of, in 
April, 1928, a y%ar after discharge, was talcing 20 units of insulin dail 3 % 


Summary, 1. Six instances of diabetes associated with pernicious 
anemia have been found reported in the medical literature. 

2. The anemia was considered the first condition to develop in 3 
cases; diabetes first in 2; and in the remaining instance, both condi- 
tions were found simultaneousl 3 ^ 

3. Necrops.v findings in 2 instances confirmed the diagnoses. In 
the other 4, the blood picture and course of the disease were taken as 
evidence of pernicious anemia. 

4. A case is here reported in detail, in which the diabetes e\’’identl 3 '’ 
antedated the anemia b 3 ' several months, and was not in e^ddence 
during the height of the anemia as observed in the hospital. It 
reappeared however, several weeks after the patient had entered a 
complete remission on a Minot-Murph 3 " liver diet. 

5. The.diabetes, furthermore, is here mild, with two acute exacer- 
bations, not associated with the anemic state. 

6. Concerning the diagnosis of pernicious anemia, the one dis- 
turbing factor, in a clinical picture otherwise complete, is roentgeno- 
graphic evidence of possible h 3 -pertrophied p 3 doric mucosa, which 
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\ may be bleeding slowly, although occult blood was found on only two 
of the many stool examinations. 

7. Finall^^, the present study indicates, at least so far as reported 
clinical findings are concerned, that there exists no consistent 
relationship between primary pernicious anemia and diabetes. The 
cases so far discovered should be considered as coincidences. 
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THE INTRACUTANEOUS SALT-SOLUTION TEST IN 
THYROTOXICOSIS. 

By Jacob M. Mora, M.D., 

(From the Surgical Service of Dr. H. M. Richter, Mt. Smai Hospital, Chicago, 111.) 


In 1923, McClure and Aldriclfi first described the intracutaneous 
salt-solution test. They injected 0.2 cc. of 0.85 per cent aqueous 
solution of sodium chlorid intradermally (aseptically) into the 
flexor surface of the forearm, inner surface of the calf, or the lateral 
side of the anterior surface of the leg. A duplicate injection was 
made 2 cm. away. The end point of the disappearance of the 
elevation was determined by palpation unassisted by inspection. 
The raised area produced persisted for sixty minutes or more in 
normal cases. They found that in cases of edema there was a 
decided reduction of the disappearance time, the latter being 
roughly in inverse ratio to the degree of edema at the area of injec- 
tion. In a subsequent communication,^ the same authors reported 
application of the test to 16 cliildren with generalized edema and 
urinary findings of- albumin, casts, and red blood cells, but unasso- 
ciated with nitrogen retention or evidence of cardiovascular disease. 
They were able to prognose witli considerable accuracy the 
appearance and disappearance of edema, and felt that the test 
showed these changes earlier tlian any other method. It also 
seemed to substantiate the theory that the tissues in this tjqie of 
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case are active in the development of the edema. Baker^ studied the 
test in 70 cases of scarlet fever and 30 cases of diphtheria (two-thirds 
of whom were children) and found reduction of the disappearance 
time, the reduction being parallel to the severity of the intoxication. 

A group of children with lobar pneumonia was tested by Harrison/ 
who found a considerable shortening of the disappearance time, with 
a slow return to normal after the crisis, suggesting a more persistent 
intoxication of the tissues than is usually considered. Lash® applied 
the test to patients with normal and toxemic pregnancies. In the 
latter condition there was a definitely decreased disappearance time 
more marked in those patients with convulsions. The degree of 
decrease in the disappearance time varied directly with the degree 
of severity of the toxemia, increasing with the general clinical 
improvement. Lash suggested that the test might prove of value 
in determining the oncoming of a toxemia earlier than bj'^ any other 
available method. Cohen® observed that intradermally-injected 
salt solution disappeared more rapidly from areas with deficient 
circulation than from those areas in which the circulation was 
normal, in a manner comparable to the difference observed in differ- 
ent parts of the body in cardiac disease. Cohen believes that the 
test affords a simple method of determining the level of adequate 
tissue oxj'-genation. Stern and Cohen^ state that in all instances in 
which clinical circulatory deficiency exists, the disappearance time 
is diminished; in the area just above the seat of gangrene (existing 
or threatened) it is frequently as low as five minutes. In 4 
myxedematous patients, Thompson® noted the disappearance time 
as being more consistently prolonged before or in the interval of 
thjToid omission than during the period of administration. (In all 
other types of edema the disappearance time has been found to be 
markedly diminished.) In a group of children with rheumatic heart 
disease and allied conditions, Olmsted® found that the disappearing 
time was normal in well- compensated non toxic cases and in decom- 
pensation with edema shortening of the disappearance time was 
limited to edematous and preedematous regions and was noted 
earliest in the dependent portions of the body. In these cases, the 
decrease in disappearance time did not precede other clinical signs of 
impending decompensation with sufficient constancy to make the 
test of much value in predicting a break in compensation. A 
reduced disappearance time was frequently found postoperatively 
by Appel and Brill,^® who suggested this test as a method for deter- 
mining the need of the tissues for water. Kunde“ extended the 
study of the test to a series of adult patients noth different forms 
of nephritis, tjq)hoid fever, toxemias of pregnancy and other condi- 
tions, and attempted to correlate the observations with regard to 
the time necessary for the disappearance of the wheal with observa- 
tions made with the elastometer and those made on urine and 
blood. By means of this test Bradford^® found a definitely increased 
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avidity of the tissues for water in serum sickness' Pla^^ noted a 
decreased disappearance time in intoxication with vomiting and 
diarrhea, catharsis, or any kind of ascites. The work of Feldman 
and Reifsneider^^ confirms the fundamental fact of the rapid disap- 
pearance of the elevation made by intradermally injected saline 
solution in nephritic edemas. Amitrano^® observed that in newborn 
infants the cutaneous absorption of sodium-chlorid solution was 
invariably hastened. Recently, Feldman’^® found a decreased 
disappearance time in pulmonary tuberculosis. 

The mechanism of the test is not entirely clear. Guggenheimer 
and Hirsch^'^ offer a mechanical hypothesis to explain the rapid 
absorption of salt solution by edematous tissues. Cohen'® and his 
colleagues believe that the mechanism of reaction is that of an in- 
creased affinity of the tissues for water, based largely on the work 
of Martin Fischer'® who postulated that the normal turgor of a 
tissue depends on the physical state of its colloids and that edema 
results whenever the water-holding power of its colloids is increased 
and when a supply of free water is available . It may be that a possible 
difference between capillary pressure and the osmotic pressure of 
the blood can account for the phenomenon. 

The present study comprised a series of 42 cases of thyrotoxicosis. 
There were 36 women and 6 men. The youngest was fourteen, the 
oldest sixty-nine years of age. The duration of the illness varied from 
one month to twenty-two years. There were 35 cases of the so-called 
“hjqjerplastic goiter” tj'pe (exophthalmic goiter) and 7 cases of 
' ‘toxic adenoma.” Two of the former group represented recurrences 
(having been previously operated upon elsewhere). The test was 
performed according to the original technique of McClure and 
Aldrich, the wheals being made on the flexor surface of the right 
forearm below the cubital fossa, and the end point determined by 
• palpation. The tests were made at varying intervals before and 
after operation, being checked up in each case by determinations of 
the basal metabolic rate. A control series of injections was made 
in a group of nontoxic goiter patients. Care was taken to exclude 
from this study any case exliibiting gross cardiac or renal damage, or 
any acute infectious process. 

It was extremely interesting to note that in every instance there 
was a definite decrease in the disappearance time of the intrader- 
mally injected saline solution before operation; (normally sixty 
minutes or more are required for the wheal made by injected salt 
solution to disappear) . After operation, with the return to normal 
of tlie basal metabolic rate and the patient’s general condition, the 
disappearance time also returned to normal. Mhile no exact 
mathematical ratio can be expressed, it may be stated that in 
general the more toxic the patient the more rapid the disappearance 
time of the wheal, and that the latter parallels the basal metabolic 
rate as a measure of the severity of the toxemia. 
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Tlie complete 'protocol is presented in the accompanying table. 

TABLE SHOWING AGE OF PATIENTS, DURATION OF ILLNESS, PREOPERA- 
TIVE AND POSTOPERATIVE DISAPPEARANCE TIME OF SALT-SOLUTION 
WHEALS WITH CORRESPONDING BASAL jMETABOLIC RATE DETERMI- 


NATIONS. 


1 

Case and No. 1 

0 

tc 

Dur.ation, 

Prcoper.alivc 
basal metabo- 
lic rate,, pins. 

Preoperative 
disappearance 
time, minutes. 

Postoperative 
basal metabo- 
lic rate. 

Postoperative 
disappearance 
time, minutes. 

TjTie of goiter. 

1 A W 

3S 

2 years 

SG 

1 

15 ■ 

-10 

72 

Hypcrjdastic. 

o’ S T 

39 

5 months 

37 

40 1 

- 7 

65 

Hyperplastic. 

3 


4 months 

46 

25 

-fl.5‘ 

55 

Hyperpla.stic. 

4' J R. 

28 

2 years 

32 

48 

- 3 

70 

Hyperplastic. 

0’ L L. 

20 

1 year 

33 

37 

0 

CO 

Hyperplastic. 

g’ R 1\T. 

49 

9 months 

30 

32 

-12 

65 

Hj-pcrplnstic. 

7 H S. 

14 

1 year 

50 

30 

-10 

6»5 

Hyperplastic. 

S L. L. 

50 

0 weeks 

40 

40 

-11 

71 

Hyperplastic, 

9' R. K, ■ 

41 

3 years 

30 

33 

- G 

59 

Hyperplastic recurrent. 

10 ^ 

48 

IS months 

38 

32 

0 

70 

Adenoma. 

11’ H. S. 

36 

9 months 

44 

45 

-n 

61 

Hyperplastic. 

12’ M. G. 

00 

2 years 

43 

35 

0 

58 

.'Vdonoma. 

13 B. S. 

52 

0 months 

57 

27 

+ 6 

GO 

Hj’pcrplnstic. 

14 E. F. 

24 

0 months 

55 

28 

+ 3 

59 

Hyperplastic. 

15. R. M. 

31 

7 months 

55 

22 

+ 8 

56 

HiTicrpIastic. 

IG. M. N. 

15 

4 months 

27 

45 

-10 

02 

Hyperplastic. 

17 S. G. 

30 

4 months 

36 

18 

-13 

69 

Hj^jerplastio. 

18 M. S. 

48 

4 months 

00 

29 

-b 2 

61 

Adenoma. 

19. A. L. 

21 

1 year 

19 

SO 

-10 

03 

Adenoma. 

26. G. M. 

45 

4 years 

31 

34 

— 0 

GS 

Hj-porplastic. 

21. R. H. 

30 

3 months 

71 

20 

-10 

72 

Hiperplastic. 

22. T. S. 

33 

1 month 

85 

17 

+10 

59 

HiTJcrplnstic. 

23. G. R. 

32 

0 months 

22 

44 

4* 3 

65 

Hyperplastic. 

24. B. R. 

34 

4 years 

48.5 

30 

- 9 

cs 

Hyperplastic. 

25. C. h. 

19 

3 months 

51 

26 

- 3 5 

04 

Hyporplnsfio. 

26. V. K. 

33 

2 months 

17 

48 

_ 4 

59 

Hyperplastic. 

27. C. S. 

32 

0 months 

28 

45 

-14 

CG 

Hyperplastic. 

28. D. G. 

23 

4 months 

51 

19 

- 8.8 

67 

Hyperplastic. 

29. G. S. 

40 

3 months 

19 

50 

- 9 

60 

Adenoma. 

30. E. G. 

40 

1 year 

49 

27 

+ 8.5 

CO 

Hyperplastic (recurrent). 

31. 1. P. 

28 

Many years 

30 

40 

-23 

78 

Adenoma. 

32. E. L. 

34 

1 0 months 

17 

55 

-21 

85 

Adenoma. 

33. A. P. 

29 

1 2 months 

52 

45 

+ 3 

Go 

Hyperplastic. 

34. A. B. 

32 

1 IS months 

{ 85 

30 

- 4 

66 

Hyperplastic recurrent. 

35. R. S- 

09 

6 months 

j CG 

36 

+ 1.3 

59 

Hyperplastic. 

38. F. C. 

22 

1 2 months 

1 37 

40 

+ 6 

01 

HiTJerplastic. 

37. Y. Z. 

2S 

i 7 months 

52 

30 

+ l.G 

CG 

Hyperplastic. 

38. C. D. 

29 

'• 4 years 

33 

27 

+ 3.3 

62 

Hyperpl.astic. 

39, J. S. 

1 44 

; 22 years 

00 

19 

+ 4.4 

GG 

Hypcrphastic. 

40. A. ,T. 

1 27 

' 2 months 

52 

25 

4" 7 

63 

Hyperplastic. 

41. R. C. 

1 27 

2 months 

51 

35 

-26 

70 

Hyperplastic, 

42. M. H. 

! 31 

• 2 months 

33 

37 

+ 2 

64 

Hyperplastic. 


Summary. 1. The intracutaneous salt solution test was studied 
in 42 cases of thyrotoxicosis, before and after operation. 

2. There was a definite decrease in the disappearance time of the 
wheal preoperatively. After operation, with the return to normal 
of the basal metabolic rate and the patient’s general condition, the 
disappearance time also became normal. 

3. In a general way, the greater the toxemia, the less time was 
required for the wlieal to disappear. 

4. The disappearance time of the intradermally injected saline 
solution paralleled the basal metabolic rate as an index of the se^’•erity 
of the thyrotoxicosis. 

5. The literature pertaining to this test is reviewed. 
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A SIMPLE EXERCISE TOLERANCE TEST FOR CIRCULATORY 
EFFICIENCY WITH STANDARD TABLES FOR 
NORMAL INDIVIDUALS. 

By Arthur M. Master, M.D., 
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College, New York, N. Y.) 

For many years a variety of exercise tests have been utilized for 
the investigation of circulatory efficiency, including stair climbing 
hopping, dmnb-bell swinging, ergometer trials, and so fortli Of 
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these, no one method has proved entirely satisfactory, as sliown by 
the diversity of tests suggested. Records of blood pressure, systolic 
and diastolic, and of pulse rate liave been used most frequently as 
the criteria of the circulatory reactions. 

As early as 1901, Mendelsohn using an ergostat, recorded the pulse 
changes following exercise, and Graupner, in 1906, plotted curves of 
blood-pressure variations after periods of muscular work. 

Selig was the first to use the stair-climbing test. No quantitative 
measurements in foot-pounds were made, nor was the rate of running 
considered. Selig noted that an advantage of the stair-climbing 
test was the complete freedom of the thoracic movements; in other 
words, that there was no interference with the normal functions of 


the body, an advantage absent in some of the other tests. 

Kahn introduced a test consisting of hopping 100 times on one foot 
and rouglil}' estimated that this work averaged 3750 foot pounds. 

The popularization of the dumb-bell exercise test was the work of 
Barringer. Dumb-bells of from 3 to 25 pounds each were used. 
He omitted the diastolic blood-pressure readings, as he found them 
of little value. He demonstrated that the amount of work necessary 
to produce a delayed rise in systolic blood pressure was the same 
whatever group of muscles was employed. Work performed with 
the arm and back muscles was found to give the same results as 
work with the thighs and legs. 

Cotton, Rapport and Lewis considered not only the total amount 
of work done, but also the rate of work. 

Rapport utilized stairs of 45 and of 90 steps respectively, each 
step 9 inches high, which were mounted with varying rapidity. No 
attempt was made in his experiments to calculate the exact amount 
of work performed. 

Recently, Dr. May Wilson has made use of 25 and of 60 steps in 
an exercise tolerance test. The total heights of the steps were 15 
and 30 feet respectively, and were climbed in from twenty to forty 
seconds. Quantitative measurements were made, but age, sex and 
height were not considered. Dr. Wilson also found that circulatory 
reactions following the stair-case and the rope-jumping tests were 
similar to those obtained Mth the dumb-bell exercise. 

On a plan somewhat similar to that described in this paper, 
Felberbamn and Finesilver have used a test consisting of ascents of 


two steps, each 6 inches high. The dmation of the exercise was not, 
however, kept constant; nor apparently were age, sex, height or 
weight considered ; moreover, a 6-inch step seems to us too small. 

In 1926, Wolffe described an ergometer which measured the work 
performed by the arms in rotating a disc against friction. His 
method may be taken as an illustration of the type of test utilized 
tor work by upper or by lower extremities. The stationary bicycle 
is an example of the latter. The muscular movements involved in 
^ ^ercise are, however, not sufficiently common for 
se, an e psychic element may play a considerable role. 



EXERCISE TOLERANCE TEST EOR CIRCULATORY EFFICIENCY 225 


None of these tests, therefore, seemed exactly suitable for the 
purposes of the present investigation, which originated in an attempt 
to study variations in exercise tolerance in certain pathologic condi- 
tions. A test was desired which would : (1) permit accurate measure- 
ment of the work performed; (2) involve only an ordinary everyday 
muscular activity; (3) be simple enough for use in a hospital clinic 
or in a physician’s office. Most of the tests hitherto used are 
applicable only to certain types of subject, so that statistics obtained 
■with one test cannot be compared with those gained with another 
variety of exercise on a different tj^De of individual. Before con- 
clusions can be drawn from the investigation of pathologic conditions 
standards must be established with the same test on the normal 
individual. 

The physician desires a test to help in diagnosing cardiac insuffi- 
ciency, and to indicate improvement or the reverse in circulatory 
conditions. A quantitative test, applicable to all, might tlmow much 
light on the course of certain forms of heart disease. 

The test we finally adopted consisted of ascending and descending 
two steps a variable number of times in a given period of time. 
Even in these days of elevators, stair climbing is work occasionally 
performed by everyone, so that an ascent of two steps arouses no 
apprehension or excitement on the part of the subject, and psychic 
disturbance is at a minimum. This is extremely important, since 
mental reactions may undoubtedly cause acceleration of the pulse 
rate and a rise of blood pressure, thus influencing the very factors 
which are to be utilized for studying the circulatory response to 
exercise. 

This test has the further advantage of being absolutely standard- 
izable, and of allowing exact measurement of work for patients of 
any weight. Dumb-bell exercises, hopping, skipping, and the like 
are all capable of varying interpretation according to the intelligence, 
vigor and goodwill of the individual patient. With stair climbing 
the only variation possible is in the rate of ascent and descent, a 
variation which is easily regulated, and which in any case appears 
in the final calculation of the foot-pounds of work performed. 

Method of Observation. For convenience in performing the test, 
we devised a simple two-step contrivance made out of f inch pine 
wood, and consisting of two steps up on one side and two down 
on the other, as illustrated in Fig. 1. Each step is exactly 9 inches 
high (and about 22 inches wide). This apparatus does not look 
foreboding, and moreover can be conveniently kept in the office and 
utilized as a seat or shelf, or placed out of the way under a table. 

Blood-pressure readings were made by the auscultatory method, 
and heart rate was recorded by counting the radial pulsations. 
Both diastolic and systolic blood pressure Avere noted in every case, 
but for the purposes of tliis paper only the systolic was considered. 

These observations were made first with the subject at rest in the 
sitting position (Fig. 2), care being taken that sufficient time should 
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elapse for the circulatory conditions to reach a true resting level. 
In our earlier experiments, in order to eliminate mental factors as 
far as possible, we made a rule of alwaj^s discarding the first test, 
and accepting only later ones. It was found, however, that a 
second test almost invariably gave the same results, if the first were 
made with the precautions suggested. This, we believe, indicates 
that the test produces a negligible degree of excitement. 



Fig. 3. — Ready to start test. 


The patient then ascended and descended tlie steps for a minute 
and a half (Figs. 3 to 12), resumed his seat, and the exact time was 
noted when blood pressure and pulse rate returned to their pre- 
exercise (resting) le\-el. For a satisfactory performance of the test, 
this resting level must be reached within two minutes of the termina- 
tion of the exercise. The amount of work done may, of course, be 
varied according to the number of ascents made in tJi'e allotted time. 
With each subject, therefore, we gradually increased the number of 
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ascents until the maximum number was reached which could be 
accomplished Avithout delaying the return to resting circulatory 
conditions beyond the prescribed two minutes. The choice of 
one and a half minutes as the duration of the period of exercise was 
made after much experimentation, which showed that a short period 
of more violent exercise was not so satisfactory. 



Fig. 12.— Returning to desk at end of minute and a Jialf of e.vercise. 

The calculation of the amount of ivork done is simple. The 
individual raises Iiimself to a height of 9 by 2 inches, or If feet, each 
time he mounts the steps. The work in foot-pounds at each ascent 
is, therefore, the product of his weight in pounds by If, so that the 
total work is this product multiplied by the number of ascents. On 
tile descent, there is no actual lifting of the iveight against grainty. 
Since any work done in descending will be comparatively small in 
amount, and exactly proportional to the work done on the ascent, for 
le sake of simplicity this is omitted in the calculation. Thus, a 
man ot loO pounds, mouiiting the steps 20 times will do 150 by 20 by 
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1|, or 4500 foot-pounds of work. This is done in one and a half 
minutes, so that the work done in one minute will be 

150 X 20 X 11 


U 

or 3000 foot-pounds per minute. Obviously, the figures eancel 
each other, so that the rate of work per minute may be obtained 
merely by multiplying the patient’s weight by the number of 
ascents. This is an additional advantage of fixing the period of 
exercise at the exact space of time of one and a half minutes. 

In this way, we determined the maximum number of foot-pounds 
of work which could be done b}'^ normal individuals per minute, with 
a return to resting circulatory conditions in two minutes. In order 
to determine standards for different types of persons, we estimated 
by this method the exercise tolerance of 115 normal subjects, 59 
males and 56 females, of varying weights and heights within normal 
limits, and of ages ranging from ten to seventy-four years. The 
individuals tested were chosen from many different types of occupa- 
tion, but extremes such as laborers or athletes, the very obese or the 
abnormally thin, were excluded. Each of the cases presented was 
carefully investigated, and a thorough physical examination made, 
and in more than one-half of the subjects teleorentgenograms and 
electrocardiograms were taken. Any . ease presenting the least 
abnormalitj’’ was excluded from the series. 

Discussion of Results. From the figures of exercise tolerance thus 
obtained in foot-pounds of work, it appeared clear that the factors of 
age, sex, weight and height were of extreme importance, and must 
be carefully considered in any attempt to establish normal standards 
of work. Graphs were, therefore, plotted with foot-pounds of work 
as ordinates, and age (Fig. 13), weight (Fig. 14) and height (Fig. 15), 
respectively, as abscissas. These curves must be considered together 
since the tlu-ee variables of age, weight and height are so closely 
connected, but interesting features may be brought out by a pre- 
liminary study of each curve separately. 

Considering first the graphs showing the relation between exercise 
tolerance and age (Fig. 13), we find that the curve for males, as would 
be expected, shows the steepest rise between ten and twenty years of 
age. A more gradual rise occurs to a maximum at about twenty- 
seven years, when 3795 foot-pounds of work per minute is reached. 
Thereafter a gradual decline occurs, and at seventy-four years the work 
done is only 2250 foot-pounds. Females reach a maximum of 2950 
foot-pounds at about twenty-four years of age, the rise being most 
rapid between ten and thirteen years. It is important to note that 
before puberty girls are better than boys, whereas after thirteen 
years of age, boys take and men keep, the lead. Tliis conclusion is 
also borne out by the curves for weight and height (Figs. 14 and 15). 
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Fro. 1.5.— Curves of foot-pounds and height. Full line for males, broken line for females. 
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The relation between work and weight is expressed for the most 
part by a straight line, work capacity rising in direct proportion to 
increasing weight. However, after 160 to 165 pounds in men, and 
135 to 145 pounds in women, there is a fall in the curve, the subjects 
at this weight being apparently the most efficient. 

A straight line also expresses the relationship between work and 
height. Here the continuous rise is accounted for by the fact that 
taller individuals have a mechanical advantage over smaller ones 
in climbing a step. Males again show an advantage over females, 
except at the low statures of childhood, when girls do better than 
boys. 

The steep rises in the “age” curves between ten and twenty years 
are clearly influenced by the great increments of weight and height 
during these early j^ears. These same factors also account partly 
for the generally better performance of men compared Avith AA’omen, 
but not entirely, since a man ahA'ays shows a higher exercise toler- 
ance than a woman even of exactly the same Aveight, height and age. 
This is, of course, due to a greater proportion of skeletal muscle 
tissue per unit of body Aveight. 

It is interesting to note that at the optimum age for this test, 
men have an average tolerance of about 3800, and A\mmen of about 
3000 foot-pounds. That is to say, men have a Avork capacity of 
approximately i horsepoAver, and women of about yy, values Avhich 
agree with results obtained by engineers. 

Use of the Standard Tables. In order to make these data readily 
available as a standard test, it Avas essential to present them in such 
a form that the normal exercise tolerance for any combination of 
height, weight, age and sex could be obtained. The statistical 
treatment necessary to do this is explained in the appendix. 

As the result of such treatment, the series of figures given in 
Tables I and II Avere obtained. These tAvo tables— one for males, 
the other for females — give the number of foot-pounds of Avork 
arranged Avith regard to age and Aveight. Each horizontal line giA'^es 
the foot-pounds of Avork corresponding to a particular AA^eight at 
different ages, and each vertical column presents the foot-pounds 
corresponding to different weights at a particular age. A value can, 
therefore, be found for a person of either sex of any age and of any 
Aveight. To obtain variation for height a simple correction is made 
for indiAuduals above and beloAv 5 feet 4 inches. For females of all 
ages 25 foot-pounds are added for every inch of height aboAm 5 feet 
4 inches, and subtracted for every inch bcIoAv. -For men under 
tAventy-one years, 50 foot-pounds are added or subtracted in exactly 
the same Avay. For men over tAventy-one years, no correction should 
be made. 

Since the table docs not giA’e values for every year of age, but often 
only for alternate years, figures for the missing ages arc obtained by 
taking values intermediate betAA’een the figures for the years aboA’-e 
and beloAV. 



TABLE I.— MALES. TWO-STEP EXERCISE TOLERANCE .TEST. 

ConriECTios for HEtRitT. Adb 50 Foot-pounds for Evert Inch Above 5 Feet A Inches and Subtract fob Evert Inch Below 5 Feet 4 Inches. No Correction for Men Over Twenty-one Years of Age. 

Aqc XU Years 
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TABLE II. T- FEMALES. TWO-STEP EXERCISE TOLERANCE TEST. 

ConnECTioN fob Height. Add 25 Foot-pounds ron Evehy Inch Above 5 Feet -t Inches and Subtract fob Every Inch Below 5 Feet 4 Inches. 

Age in Years. 
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Thus for a boy, aged fourteen years, weighing 104 pounds tlie 
table will show a figure of 2642 foot-pounds. A height, let us say, 
of 5 feet 5 inches means 1 inch above the standard 5 feet 4 inches 
and therefore an addition of 50 foot-pounds, giving a total of 2692. 
A woman, aged forty-seven years, weighing 1 .30 ])ounds, and 5 feet 
2 inches tall, should be able to perform 2616 foot-pounds of work. 
That is, taking the mean between the figures for forty-six and forty- 
eight years, we obtain 2666 by age and weight from the table, then 
deduct 2 by 25, or 50, as a correction for a height 2 inches below the 
standard, giving a total of 2616 foot-pounds. 

A deviation of 10 per cent in either direction may be regarded as 
still within normal limits. 

Method of Performing Test. The steps (Fig. 1), a watch— prefer- 
ably a stop-watch— and a blood-pressure instrument are all the 
apparatus required. Correct figures for the patient’s height, weight 
and age are ascertained, and the normal number of foot-pounds of 
work to be expected are obtained from the tables as described above. 
This number is divided by the patient’s weight, the quotient being 
the number of ascents he should make in a minute and a half. Thus 
a boy, aged fourteen years, as noted above, weighing 104 pounds 
and five feet five in height would be expected from the tables to do 
2692 foot-pounds of work: he should, therefore, make 

2692 


104 

or 26 ascents. The patient is seated, and rests until his pulse and 
blood pressure fall no lower, as indicated by repeated observations 
(Fig. 2), This may require from three to five minutes. The blood- 
pressure cuff is allowed to remain on the arm, and the patient stands 
ready in front of the steps. At a given signal, the exact time being 
carefully noted, and most conveniently taken at a whole or half 
minute, he ascends the steps. He descends on the other side, and 
returns, ascending the steps again and descending to his original 
starting point. This is repeated until his allotted number of ascents 
has been completed in the one and a half minutes (Figs. 3 to 12). 
The turn before each ascent should always be made toward the 
same side of the room, to insure an alternation of turn to right and 
left. This is to prevent giddiness or vertigo, factors which produce 
marked changes in pulse and blood pressure. The patient is kept to 
the correct rate of stair climbing by observation of the time during 
the exercise, his rate being accelerated or retaixled as may be neces- 
sary^ to complete his quota of ascents in the allotted time. Our 
procedure has been to allow the last five or six seconds of the exercise 
time for the subject to resume his seat. Blood pressure and pulse 
again taken as often as desired. If the indi^ddual 
rma , an t lere is no complicating factor such as a cold, men- 



EXERCISE TOLERANCE TEST FOR CIRCULATORY EFFICIENCY 24] 


strual period or headache, the pulse rate and blood pressure will 
return to normal within two minutes. Although we have watched 
for dyspnea, cyanosis and fatigue, we have found that tiiis test 
causes few, if any signs of discomfort, since it involves merely an 
habitual activity. It is worthy of note, however, that in patients 
with valvular or muscular disease of the heart, these objective signs 
become very prominent. 

A return of the pulse to a rate within five beats of that before 
exercise, and of the blood pressure to a level within 5 mm. of Hg. is 
accepted as a normal response. 

Method for Obtaining Patient's Maximum Tolerance. If the blood 
pressure does not return to resting level within the twm minutes the 
patient’s tolerance is subnormal. If the exact exercise tolerance 
of the individual is desired, the test should be repeated using fewer 
ascents until a number is reached which permits a return wdthin tlie 
prescribed time. On the other hand, if the blood pressure and pulse 
rate return to the resting level sooner than two minutes, the exercise 
tolerance is above average, and the number of ascents should be 
increased. 

The product of the number of ascents by the W’^eight of tlie 
individual gives the foot-pounds of work performed per minute. 

By the careful use of this test the physician may discover the early 
stages of circulatory insufficiency, or may trace the progress of an 
organic condition of the heart or the degree of recovery from such an 
insufficiency. The quantitative information obtained may be used 
in giving advice as to general physical activity, or sports and games. 
The foot-pounds of work performed by patients with valvular or 
myocardial disease may be studied and the insufficiency thus 
graded. . 

Summary. The advantages of a quantitative method for an 
exercise tolerance test are described, and its value in diagnosis 
emphasized. 

The test here described is an extremely simple one, utilizes habitual 
muscular movements, causing a minimum of excitement, and no 
dizziness or vertigo. It consists in ascending and descending twm 
steps, each 9 inches high. The number of foot-pounds of wmrk 
performed is easily calculated. - 

The criterion for the satisfactory performance of the test is a 
return of systolic blood pressure and of pulse rate to the preexercise 
(resting) level wdthin twm minutes after the end of exercise. 

Tables have been constructed giving foot-pounds of Avork per 
minute performed by normal individuals, with variations for sex, 
age, height and weight. 

Curves of foot-pounds of work per minute, plotted against age, 
show that until about puberty girls perform more efficiently than 
boys, but after thirteen years males do better than females'. The 
sharpest rise in the curve occurs between ten and twenty years of 
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age. Males reach a maximum of about 3795 foot-pounds of work 
at twenty-six to twenty-nine years, and women a maximum of 2950 
at about twenty-four years. After these optimum ages a gradual 
but steady decline occm-s. 

Men at the optimum age have a Avork capacity of about -g horse- 
power, and Avomen about yV- 

Exercise tolerance varies directly AA’ith body Aveight up to the 
optimum weight of 160 to 165 pounds for men, and 135 to 145 pounds 
for Avomen. Beyond these Aveights the exercise tolerance falls. 

The relation of Avork capacity to height is a direct one; the taller 
the individual the greater is his exercise tolerance. 

The practical importance of the procedure is that the patient can 
be tested to determine; (1) AAdiether his exercise tolerance iswitliin 
normal limits, (2) AAdiat his actual maximal tolerance is in foot- 
pounds. 

The test is helpful in the diagnosis and the grading of circulatory 
efficiency and insufficiency, and for tracing the changes arising 
therefrom during the progress of an organic condition of the heart, 
or during recoA’^ery. It may also be used in giving adAnce as to 
sports and games. 

Note. — Wc wish to thank Dr. L. A. Conner for his interest in the progress of this 
paper ajid for his many helpful suggestions. AVc arc indebted to the members of 
the faculty of Cornell University Medical College and to those of the College of the 
City of New York who volunteered to serve as cont rols. Dr. Paul lUappor, Dr. B. S. 
Oppenheimer, Dr. .T. Lewengood, Mr. Harry AVittner and Miss Lydia Buechi have 
our sincere thanks for their cooperation and their help. 
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APPENDIX. 

Statistical Treatment of Data for Construction of Tables. 


By F. C. Chillrud. 

The purpose of the statistical treatment of the data Avas to combine 
measurements to indicate best Avhat one might expect the score in foot- 
pouncls to be for the A^arious combinations of height, AA'eight and age in 

(59 males and 56 females). 

as a regression equation teclmique AA^as not applicable 

a curAuhnear relationship existed betAA^een age and each of the other 
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variables. A second or higher degree parabola was tried but abandoned. 
Finally, studj'^ of the various correlation tables resulted in breaking up 
each group into two parts, those beloAV and those aboA'^e tAventy-one years 
of age, and using the ordinary partial and regression equation technique, 
AAdiich fitted fairly well for these straight lines. The resulting regression 
equations were: 

Males, beloAV twenty-one years of age, 22 cases. Foot-pounds = 54.4 
(height) -f 5.22 (weight) -f 45.1 (age) - 2017. 

Males, aboA’^e tAventy-one 3 '^ears of age, 37 eases: Foot pounds = —4.8 
(height) 4- 10.2 (weight) - 25.3 (age) -j- 3203. 

Females, beloAV tAA''enty-one j'^ears of age, 26 cases: Foot-pounds = 24.7 
(height) 4- 12.5 (Aveight) — 6.59 (age) — 153. 

Females, abovm tAventy-one jmars of age, 30 cases: Foot-pounds = 25.3 
(height) 4- 4.9 (weight) — 13.0 (age) 4- 1022. 

To secure the values found in Tables I and II, 5 feet 4 inches Avas substi- 
tuted for height in all of the aboAm equations; they were then solved in 
foot-pounds for the Amrying Amlues of Aveight and age specified in the tables. 
Discrepancies, hoAvever, Avere found betAveen the A'alues in the neighborhood 
of ages twenty and tAvent3^-tAA'o 3'-ears in the case of both tables, due to the 
fact that Amlues for tAventy years and beloAV were calculated from one 
equation and those for twent3^-tAvo 3mars and above from another. A 
smoothing process was employed to bring the two parts of each table 
together at this point. 

The following table gives a summary of the means, standard deviations 
and correlation coefficients obtained in the case of each of the four groups. 
The table also affords a comparison of the standard deAuation of foot-pounds 
in the case of each group Avith the standard error of estimate in predicting 
foot-pounds from a combination of measurements of height, Aveight and age. 
In order to conserve space, no figures for probable errors of the means, 
standard deviations and correlation coefficients are included. 


Mca^^s. 



Males. 


Females. 

Means. 

Below 21. 

Above 21. 

Below 21. 

Above 21. 

Foot-pounds 

2815.0 

3430.0 

2331.0 

2810.0 

Height 

G4.7 

68.2 

57.4 

64.4 

Weight 

119. S 

156.7 

92.4 

129.8 

Age 

15.1 

40.6 

13.7 

36.6 


Standard 

Dcrialions. 



Foot-pounds 

622.0 • 

514.7 

.379,5 

350.0 

Height 

4.5G 

2.77 

4.0 

2.91 

Weight 

2.3.2 

13.8 

17.4 

17.1 

Age 

2.36 

13.0 

2.22 

10.3 


Correlation Coefficients. 



Foot-pounds and height 

0.847 

0.241 

0.722 

0.393 

Foot-pounds and weiglit 

0.802 

0.257 

0.765 

0.270 

Foot-pounds and age 

0.770 

-.632 

0.645 

-.383 

Height and weight 

0.877 

0.483 

0.863 

0.456 

Height and age 

0.825 

-.211 

0.819 

-.192 

Weight and age 

0.751 

0.006 

0.823 

0.172 

Stand.ard deviation 





(foot-pounds) 

522.0 

515,0 

379.0 

350.0 

Standard error of esti- 





mate in predicting 





foot-pounds . 

203.0 

375.0 

240.0 

294.0 
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THE water balance IN CARDIAC DECOMPENSATION. 


By Robert Van Valzah, M.D., Edwin D. McKinley, M.D., 

AND 

WiLLiAai S. Middleton, AI.D., 

MADISON, AVIS. 

(From the Department of Aledicinc, University of Wisconsin.) 


Edema is one of the outstanding signs of decompensation. Loeb^ 
has thus summarized the present status of the knoivledge of this 
circumstance: “Dilatation of the capillaries and veins due to the 
faulty functioning of the circulation is the principal cause of the 
increased transudation and the subsequent edema in cardiac decom- 
pensation, but there may perhaps be in addition an increased filtra- 
tion pressure responsible for these results. The vascular dilatation is 
apparently followed by an increased permeability of the capillaries 
and by a movement of sodium chlorid and water in the direction 
from the blood to the tissues. Retention of sodium chlorid plaj’s 
a role also in the case of cardiac edema, although it is a smaller one 
than in the case of renal edema. In certain stages of cardiac edema 
a hydremia seems to occur. As to the occurrence of a true plethora, 
the statements are contradictory. In addition to the increased 
transudation, there is a delayed absorption and an alteration in 
the relations determining the exchange of fluid between tissues and 
blood vessels. Experimentally produced myocarditic lesions may 
give rise to a lowering of blood pressure and a diminution in the 
amount of urine under certain conditions, but so far it has not been 
possible to influence by this experimental method the amount of 
edematous fluid.” 

The importance of the Iddney in the elimination of the edema- 
tous fluid is clearly admitted. The work of Richards" established 
the changes in glomerular activity with variations in blood pressure 
and the existence of an optimal pressure for glomerular filtration. 
Furthermore, Clark® and Eyster and Aliddletoii'* determined a 
definite relationship between venous pressure and urinary output in 
certain cases of cardiac decompensation. As the venous pressure 
falls, diuresis ensues and vice versa. This inverse ratio of venous 


pressure to m-inary output is by no means constant, but its occur- 
rence is frequent enough to arrest the attention. Sollmann’s 
observation® of a probable obliteration of the filtration space in 
Bowman’s capsule on the elevation of the venous pressure may sup- 
^ement the earlier explanation of a compression of the tubules. 
IS pressure readings, however, exceed the limits of clinical observa- 
“Sr-", peripheral veins. 

an relationships, the kidney occupies 

position m reflecting the cardiovascular competency. 
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It has, of course, been remarked that the water balance gives valu- 
able information in cardiac decompensation, but the prognostic 
importance of its routine study is not generally recognized in prac- 
tice. .Obviously, the fluid intake and the fluid lost by other channels 
than the Iddneys will directly affect the urinary output. Beyond 
this, Addis and Watanabe® showed a surprising range of urinary 
output in different individuals on a fixed fluid intake, and indeed 
in the same person on different daj^s or in different parts of the same 
day. From many sources Weir, Larson and Rowntree^ adduced 
the following figures for the average intake and urinary output of 
fluids: 


2290 to 3700 cc. 

Urinary output 1500 to 2000 cc. (65 to 54 per cent). 


It may be stated then that the urinary output represents approxi- 
mately 60 per cent of tlie fluid intake. This figure is of necessity 
a very arbitrary one; and subject to the loosest construction, any 
increase of the output above this point may be termed diuresis. 

table I,— DAILY DISTRIBUTION OF THE DECOMPENSATED CASES 


ACCORDING TO OUTPUT-INTAKE FIGURES. 


Days . . . 

1. 

• 

2. 

3, 

■ 

4. 

5. 

. .. . 

6. 

. . 

m 


■ 

Termination . 

S. 

D. 

s. 

D. 

s. 

D. 

S. 

D. 

S. 



i 


m 





a 

100% 

6 

5 

5 

i 10 

12 

10 

15 

7 

15 

10 

1 12 

7 

12 

8 

14 

7 

7 

4 

•So 

80 

1 

4 

2 

3 

1 3 

3 

i 4 

5 

3 

0 

6 

2 


5 

; 4 

! 7 

! 3 

3 

7.2 

1 60 

4 

4 

8 

5 

1 7 

3 

7 

6 

5 

4 

6 

I 8 

9 

8 

8 

4 

14 

s 

3 cj 

40 

4 

6 

0 

5 
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As a matter of routine the fluid intake and output of all decom- 
pensated cardiac cases have been charted since tlie opening of the 
}^fisconsin General Hospital in 1924. The Karell diet modified to 
include 36 oimces (1080 cc.) of mflk daily is the common order on 
admission. No effort has been made to estimate the amount of 
fluid derived from other food added from time, to time since a clinical 
procedure available to the general practitioner is sought. Unfor- 
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tunatelj'', no scales have been available to add the further data of 
weight changes in these bed cases. A total of 108 instances of cardiac 
decompensation with adequate data for- the present purposes has 
been studied in that period. They lend themselves readify to the 
following division; 



Su^vi^■ing. 

Dying. 

Edematous 

46 

46 

Nonedematous .... 

13 

4 


59 

49 


For the study of the water balance the edematous cases (91) alone 
have been considered. 

In Table I, the actual number of cases falling under the various 
output-intake ratios is entered for each of the first eighteen days of 
hospitalization. In Table 11, these cases have been gathered into 
two groups, those showing above 60 per cent output and those below 
60 per cent, the arbitrary level of diuresis. To clarify further these 
figures the percentages are stated for the surviving and the dying 
groups on the separate days. Chart I reduces these percentage figures 



to a graph in w’hich the proportions of the studied cases of the two 
groups showing diuresis on the several days are plotted. Strikingly 
the fatal group shows a majority of its components exceeding the 60 
per cent output-intake figure on but seven of the eighteen days, 
■'vhereas the surviving group showed a constant majority with 
diuresis for any given day. Attention is directed to the" rough 
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similarity of the form of the two curves in the first thirteen days 
of residence. In this period, six of the seven days of preponderance 
of diuresis in the fatal group occurred. In both groups, the curves 
have an upward swing in the first week and thereafter a sharp 
decline. With the close of the second week and the beginning of the 
third week the curves diverge. 

These data indicate a distinct tendency for a primary diuresis 
in all cases of decompensation with edema imder the circumstances 
of hospital care. This tendency is less marked and less sustained 
in the fatal group. Occasionally the primary period of diuresis 
does not make its appearance in the fatal cases, and in only a few 
instances is the curve of output-intake maintained at a satisfactory 
level in this group. As a rule even the surviving cases show a slump 
in the curve of diuresis after the primary rise, but characteristically 
there is an early recovery of a sound output-intake ratio. Clearly 
no arbitrary rules based on the available data are admissible. 
Nevertheless a simple and safe barometer of circulatory efiiciency 
is offered in the studj^ of the water balance in cardiac decompen- 
sation. 

Two characteristic curves of water balance are presented for 
contrast. 


Case Eeports.— Case I (2807), a wliite school-boj’-, aged nineteen 
years, presented the picture of cardiac decompensation in cough, palpita- 
tion, extrasystolic arrhjijhmia, general anasarca, pulmonary _ congestion 
and hepatic engorgement. The occasion of his admission was this exacerba- 
tion of cardiac incompetency, which had originally dated back to his 
eleventh year when he had suffered from rheumatic fever. The heart 
showed double aortic and mitral lesions. With rest in bed,_ small doses of 
digitalis, fluid and salt restriction, an immediate and continued improve- 
ment was effected. The customary earlj’’ positive water balance occurred 
(Chart II). An excellent output-intake ratio was maintained; and particu- 
lar attention is directed to the wave like tendency of the output curve. 

Case II (6203), a white male, aged fiftj^-three years, farmer and well 
driller by occupation, presented the clinical picture of cardiac decompensa- 
tion dependent upon myocardial degeneration. Influenza complicated by 
pneumonia eight months prior to admission was the precipitating factor, 
whereas arteriosclerosis appeared to be the only etiologic background. An 
arrhythmia proved to depend upon auricular flutter and right bundle- 
branch block. Edema advanced slowl}^ and jaundice deepened. The 
development of coupled beats from extrasjfstoles under digitalis therapy 
led to its discontinuance on the tliirtieth day. Significantly there never 
occurred a positive water balance in tliis case nor was the 60 per cent plus 
output-intake ratio exceeded except on one day (Chart III). Death ensued 
on the fifty-tlnrd day. 


Diuresis in Cardiac Decompensation. Rest in 
minimTrn-, conserving cardiac reserve and in exacting a 

indications” 6^ergy, physical rest meets turn primary 

treatment of decompensation. The French 
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All volumes are given as fluid ounces; hatched columns represent intake; solid, output. 




DIGITAL'?^ 
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school has long supported the diagnostie difference in the nocturnal 
diuresis of cardiac and renal cases. In cases of cardiac decompensa- 
tion, there occurs “a veritable dissociation in the elimination of the 
urinary water and chlorids,’’ in that contraiy to the nephritic the 
night urine is low in chlorids. (Vaquez®) Regardless of the factors 
concerned, diuresis with rest in bed is almost constant in the edema- 
tous cases of cardiac decompensation. 

The importance of dietetic control in the management of the 
edema of decompensation has long been recognized. It has resolved 
itself into the restriction of the sodium chlorid and the water intake. 
Hippocrates® recommended the foUoiving course in the treatment 
of dropsj^: “The patient should eat dry and acrid things, for thus 
will he pass the more water, and his strength be kept up.” Various 
modifications of the Karell regimen constitute the accustomed pro- 
cedure. In the Wisconsin General Hospital, unless there be special 
contraindications, the decompensated patient is given 1000 to 1500 cc. 
of fluid daily on admission. As other articles of diet are added, 
the salt-poor restriction is enforced until water logging disappears. 
No eft’ort is made to separate the results of rest in bed and the dietary 
restrictions. Particular attention is directed to the early period 
of diuresis with rest in bed and appropriate diet in evaluating the 
effect of any concurrent type of treatment. The following case 
illustrates this point: 

Case III (6075), a white male, aged forty-four years and a farmer by 
occupation, was first admitted on September 29, 1926, _ complaining of 
shortness of breath. Four years previously he had experienced an attack 
of precordial pain lasting a week; but evidences of circulatory incompetency 
first appeared with dyspnea and edema in 1923. Periodic exacerbations 
of the edema of the legs and scrotum have interfered with work from time 
to time. The only illness, other than the above mentioned, with a possible 
relation to the chief complaint, w^as influenza in 1918. 

The physical, examination estabhshed marked cyanosis, emphysematous 
type of chest, basal congestive rales, marked enlargement of the heart 
(particularly to the left), woodeny mitral first sound and accentuated 
pulmonic second sound, systolic blood pressure 134 mm., diastolic 60 mm., 
liver palpable and pulsating 8 cm. below the costal margin, spleen just 
palpable, marked edema of the legs and scrotum, positive centrifugal 
venous pulse. Laboratory examinations added nothing to the picture. 
No ewdence could be gathered to substantiate the suspicion of an adherent 
pericardium. 

A conclusion of cardiac decompensation depended upon myocardial 
degefieration was drawn. Significant were the evidences of tricuspid insuffi- 
ciency. Under rest in bed, limitation of fluids (1500 cc.) and moderate 
doses of ffigitalis (ffixv, t. i. d.) there was quickly established a positive 
water balance (Chart IV) wdth coincident and progressive subsidence in 
the edema and other e^ddences of cardiac decompensation. 

On two subsequent admissions, the same clinical situation pertained' 
but so dramatic had been the diuresis on the original observation that on 
both of these re-admissions the patient w’as simply put to bed on a salt- 
poor diet with a restriction of fiuids to 1500 cc. Curves of diuresis com- 
parable to that of the first admission were obtained in both instances 
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(Chart Y)', and interestingly in all periods of hospital stay a satisfactory 
ratio was maintained between output and intake succeeding the primary 
period of diuresis. 


Chart W. 



Digitalis, This drug has occupied an unexcelled position in the 
treatment of dropsy since the original observations of Withering.^® 
His injunctions relative to the physiologic limits of the drug indicate 


Chart V. 



of its several actions. “Let it I 

or the bowe?s ” ^ Iddneys, the stomach, the pulsi 

tne bowels. Interestmgly he controlled purging by opium sine 
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digitalis apparently had less diuretic action in the presence of diar- 
rhea. A further point of Withering’s practice with regard to the 
treatment of dropsy is interesting in another relation ; “The patients 
should be enjoined to drink very freely during its operation. I mean, 
they should drink whatever they prefer, and in as great quantity 
as their appetite for drink demands. This direction is the more 
necessary as they are very generally prepossessed with an idea of 
drying up a dropsy by abstinence from liquids, and fear to add to 
the disease by indulging their inclination to drink.” He outlined 
the limitations and the usefulness of the drug thus : “It seldom 
succeeds in men of great natural strength, of tense fiber, of warm 
skin, of fiorid complexion, or in those with a tight and cordy pulse. 
If the belly in ascites be tense, hard, and circumscribed, or the 
limbs in anasarca solid and resisting, we have but little to hope. 
On the contrarjq if the pulse be feeble or intermitting, the counte- 
nance pale, the lips livid, the skin cold, the swollen belly soft and 
fluctuating, or the anasarcous limbs readily pitting under the pres- 
sure of the finger, we may expect the diuretic effects to follow in a 
kindly manner.” 

From a practical standpoint little can be added to Withering’s 
observations, but his condusions admit of a different explanation 
for the diuresis on the administration of digitalis in cardiac dropsy. 
Many clinical investigators (Machenzie,^^ Cushny,^^ Cohn,^® 
Christian^^ and others) have reported diuresis from digitalis only 
when there is edema. The present viewpoint in this matter is well 
expressed by Hatcher;^® “None. of the drugs of this group are 
actively diuretic through any direct action on the kidneys. They 
induce diuresis solely through an improved circulation. That does 
not mean either a higher or a lower blood pressure in every case: 
it means a more effective circulation, one better adapted to the 
needs of the individual patient. This sometimes means an increase, 
sometimes a decrease, in pressure.” (Chart IX.) 

Xanthin Diuretics. Marvin^® has very ably discussed this impor- 
tant group of diuretics, caffein, theobromin and theophyllin. His 
cases of congestive heart failure received the usual digitalis therapy, 
which was effective in the relief of edema in 36 of the 77 patients 
treated. Failing to effect diuresis with digitalis, the various xanthin 
diuretics were exhibited in turn. Theobromin proved more effec- 
tive than theobromin sodiosalicylate, and theophyllin was the 
most active of the group. 

The experience in the small group of cases under discussion 
strongly supports Marwn’s conclusions; but no distinct contrast 
in the diuresis effected in the arteriosclerotic hypertensive myo- 
cardial cases as compared with the group of the rheumatic back- 
ground could be deduced. Vertigo, headache, nausea, gastric dis- 
tress and vomiting limit the wider usefulness of theoph^fllin. 
Theocin, the synthetic theophyllin, has repeatedly demonstrated 
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its diuretic potency after bedrest^ dietaiy control and digitalis 
have failed to effect improvement. 

Case IV (3866), a white male, aged forty-three years, laboratory tech- 
nician by occupation, was admitted for the second time in a state of grave 
cardiac decompensation, on June 15, 1927. The background for this condi- 
tion was found in a hypertensive nyocardial degeneration. Waterlogging 
was extreme and recurrent. The response to rest in bed, salt poor diet, 
fluid restriction, digitalis and venesection was erratic. The diuresis on the 
administration of the xanthin derivatives was prompt and repeated as 
may be gathered from Chart VI. The most strildng incidence of this 
action occurred on the one hundred and fourth day, when on the exhibition 
of theocin (grains 10, three times daib”-) the patient excreted 10,055 cc. 
of urine vdth an intake of 2040 cc. The duration of hospitalization rules 
out rest in bed and dietary responsibility for the occurrence of diuresis. 


Ghaut VI. 



Mercury. This chemical operates as an irritant diuretic, and for 
this reason the integrity of the Iddney should be ascertained before 
its exliibition. Furthermore, it is necessary that the mercury enter 
the circulation. For this reason, Massa hydrargyri of the Niemeyer 
pill has been replaced by calomel in our practice. With a compound 
of this order, it is difficult to evaluate the effective fraction; but if 
the digitalis alone has been ineffectual in combating the edema, 
the success of the combination (digitalis, squills and calomel) may 
be inferred to arise from the mercury. This reasoning is not above 
criticism, but such is the natural inference. Not infrequently the 
Niemeyer pill is successful, when digitalis or digitalis and the 
xanthin diuretics have been unavailing. 


^ male, aged fifty-five years, had been a cardiac 
P years as the result of a rheumatic carditis. From the observa- 
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tions of this period of decompensation the conclusion of the following 
science of events was derived ; rheumatic endocarditis involving the aortic 
and mitral valves, cardiac hypertrophy with mjmcardiai degeneration, 
auricular fibrillation and relative tricuspid insufficiency, arteriosclerosis and 
Iwpertension. 

Response to rest in bed, diet, fluid and salt restriction, iraracentesis 
abdominis, digitalis and the xantliin diuretics was prompt and satisfactory. 
I he accompanying segment of his complete chart (VII) was selected because 


Chart VII. 



it demonstrates a period of diuresis at an interval of hospitalization (one 
hundred and fifty-nine days) of sufficient length of time to rule out the 
factors of rest in bed and diet and apparently dependent upon the adminis- 
tration of the modified Niemeyer’s pill. 

Of recent origin is novasurol, a mercurial adapted to intramus- 
cular and intravenous use. Keith, Rowntree and others^^ were 
responsible for its general use in this country in cirrhosis of the 
liver and nephritis, particularly, while the application of its diuretic 
action in cardiac edema was advised by Crawford and McIntosh 
Their results ranked novasurol as a final court of therapeutic appeal, 
after digitalis had failed. Of its potency, there can be no reasonable 
question. Pt 3 ^alism, nausea, vomiting, diarrhea, albumin and red 
blood cells in the urine have been reported from novasurol. Both 
of 2 cases showing mild evidences of mercury poisoning after its 
use in the Wisconsin General Hospital had shown a phenolsul- 
phonephthalein output of less than 50 per cent prior to its adminis- 
tration; and since it -was the onlj'^ evidence of renal insufficiencj" in 
either ease this criterion has been used for the final judgment as to 
the wisdom of exhibiting novasurol. Case VI is an example of the 
action of novasurol on a verj- mild scale. 
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Case VI (10303), a negress, aged fifty years, domestic by occupation, 
presented dj'^spnea, general anasarca, passive congestion of the lungs and 
liver, mitral vahmlitis, cardiac hypertrophy and dilatation, lij^drothorax 
and ascites. Rheumatic fever at twenty-four years of age had been the 
etiologic factor in the endocardial lesion, apparently. Arterial hypertension 
completed the picture. Rest in bed, venesection, theophyllin and digitalis 
effected some general improvement, but the fluid accumulations and edema 
persisted. The first sharp positive fluid balance was effected by the intra- 
muscular administration of novasurol (0.5 cc.) on the twentieth day of 
hospitalization. Apparently in response to each of the three doses of this 
mercurial drug, diuresis occurred (Chart VIIL) 


Ghaut VIII. 



Interesting in the group under study has been the apparent delay 
in diuresis after novasurol, when the principal seat of the dropsy 
has been a serous cavity. In such cases a lag of twenty-four to 
thirty-six hours has been remarked in place of the accustomed 
prompt diuresis. No experience has been had with the coincident 
use of ammonium chlorid and novasurol. 


The results of the study of the various drugs with relation to 
diuresis in these cases are enumerated in Table III. 

The small numbers involved do not admit of generalization, but 
at a glance the advantage of theocin over theobromin sodiosalicy- 
^ novasurol over theocin would seem apparent, Niemeyer’s 
holds a relatively high position and is worthy of 
ra ion. In evaluating the utility of digitalis, as with the 
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other drugs, no virtue is attributed to the rise in urinary output, 
apparently almost constant to cardiac decompensated cases with 
edema^ on bedrest and dietary control. If this circumstance be 
taken into consideration, the remarkable effect of digitalis in bring- 
ing about diuresis becomes apparent. 

TABLE HI. 


Drugs. 

Tlieobromin sodiosalicylate 

Theocin 

Novasurol 

Niemeyer pill .... 

Digitalis 

Mechanical Factors. The relationship between the venous pres- 
sure and the urinary output has been previously mentioned. It 
can best be demonstrated by an illustrative case. 


RESPONSE TO DRUGS. 


Administration. 

+ 

Result. 

? 

0^ 

j 

f First 

2 

3 

5 

. s 

1 

1 Repeat 

0 

1 

0 

j 

f First 

4 

2 

4 

• i 

1 Repeat 

2 

1 

1 

J 

1 First 

7 

1 

6 

• 1 

i Repeat 

7 

0 

0 

J 

' First 

5 

0 

1 

• 1 

1 Repeat 
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0 

0 

J 

1 Alone 

55 

5 

10 

•1 

^ Combined 

10 

0 

1 


Chart IX. 



Case VII (1976), a white female, aged sixty-two years, domestic^ by 
occupation, gave a history of scarlet fever and repeated attacks of tonsillitis, 
prior to tonsillectomy ten years ago. Evidences of cardiac incompetency, 
orthopnea, cough, precordial pain and abdominal distention, dated back 
six months. As a background for the decompensation there were deter- 
mined a double mitral lesion, cardiac h3T}ertrophy and dilatation with 
relative tricuspid insufficiency, and arteriosclerosis. 

A fall in venous pressure was marked by a coincident diuresis (Chart IX). 
To emphasize the important interrelation of these factors a subsequent 
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rise in the venous pressure resulted in a sharp fall in the output. The influ- 
ence of diRitalis therapy in this relation may be clearly inferred from the 
time relationship of its exhibition and withdrawal to the improvement 
and the recrudescence in circulation incompetency. 

Occasionally, striking changes in the water balance result from 
the removal of fluid accumulations from one or other of the serous 
cavities. Just how much of this effect is determined by the improve- 
ment in the general circulation is impossible to state. In any event 
Case VIII is an excellent example of the occurrence. 


Chakt X. 



Case VIII (3754), a wliite male, aged seventy years and a building 
inspector bj^ occupation, was readmitted on May 25, 1926, complaining of 
progressive insomnia and d3’;spnea. The original findings of arteriosclerosis 
with myocardial degeneration, right bundle-branch block and cardiac 
decompensation were confirmed. From a mechanical standpoint, the 
existence of a bilateral hj-^drothorax was deemed higldj’- important. Accord- 
ingly, the left thorax was aspirated on the eighth day and 1800 cc, of a 
straw-colored translucent fluid obtained. The subjective and the objective 
improvement after this procedure were not remarkable. Furthermore, an 
intolerance to digitalis led to the continuance of inadequate dosage. Singu- 
larlj’' a marke^j'- negative water balance pertained and from the time of 
admission until the second thoracentesis on the twenty-eighth day there 
occurred only two daj^s of a 60 per cent plus output. The reaccumulation 
of fluid in the left chest led to the second aspiration and the curve of diuresis 
thereafter is most striking (Chart X). Concurrent general improvement 
attended the alteration in the water balance. 


Multiple scarifications for the relief of tension in edema of the legs 
have been attended at times not only by marked loss of fluid by 
this route with general improvement but also by a subsequent 
diuresis. 
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Conclusions. 1. By reason of the circulatory relations of the 
kidneys, their functional activity is intimately liound up witii the 
integrity of the general circulation. Hence, an unusual prognostic 
importance is attached to the study of the water balance in cardiac 
decompensation. 

2. The simplicity of the output-intake observations should 
recommend their routine application to the general practitioner in 
the group of cases under discussion. 

3. The influence of various physical and medicinal factors is 
discussed with reference to diuresis in decompensation. Calcium 
chlorid and ammonium chlorid have been used too infrequentl}^ to 
warrant their inclusion in the present relation. 
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THE HEREDITARY TYPE OF ANGIONEUROTIC EDEMA. 

By Harold F. Dunlap, M.D., 

AND 

Willis S. Lemon, jM.D., 

division of medicine, 

THE MAYO CIiINIC, ROCHESTER, MINNESOTA. 

Quincke’s disease, or angioneurotic edema, commands the 
interest of students of medicine because it belongs in the realm of 
the unknown and because of the hope tliat tliey may discover new 
and pertinent facts to aid in unveiling the my.stery with wliicli it is 
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surrounded. This disease is of special interest because of its protean 
symptomatology, the diversity of opinion regarding its etiology, 
and the fact that it may or may not have familial characteristics. 

The familial tj^je of the disease is the least common and because 
of its rarity we are adding to the literature the reports concerning 
another afflicted family. The family consists of twenty-fom- mem- 
bers representing four generations. Sbc members of this family 
probably afflicted with the disease have died suddenly: two of 
undoubted edema of tiie glottis, two of obscure gastrointestinal colic, 
one of dropsy and one of heart disease. In this respect the family 
does not differ from the twenty-one others that have been described 
in the literature. 

Report of Cases. Case I.— A man, aged tliirty-three j’^ears, registered 
at the clinic, March 9, 1923, complaining of cutaneous swelling and bowel 
trouble. For at least ten years he had been subject to attaclcs of localized 
edema of any area of the body, but especially the extremities, neck, lips, 
scrotum and throat. The attacks occurred about once a month, and he 
was incapacitated for two or three days. A typical attack was usually 
ushered in with tingling over a small area. Within a few hours the part 
became noticeably swollen; tins progressed for from six to twelve hours, 
then gradually subsided for a like period. The swollen area was sharply 
defined with a definite ridge, probably about 1 cm. deep, which slowly 
spread "Iffle a rising tide.” Pain, itching or color change was not associated. 
The edema constituted a uniform tense nonpitting swelling. The involve- 
ment was usually unilateral, but had been bilateral and symmetric. 

Four attacks had occurred, associated with marked edema of the face 
and neck, in which the patient became panicky, felt as though he was 
suffocating and breathed, talked and swallowed with difficulty. He felt 
best when Ijdng down. The entire pharyngeal mucosa became swollen 
and the uvula was greatly enlarged, and hung down into the lower part of 
the pharynx, 

For many years the patient had suffered periodically from bowel trouble, 
of which the dominant feature was colic. The distress began in the left 
iliac quadrant, graduall}'- spreading over the entire abdomen, becoming 
progressively more severe. After a period of from twelve to fifteen hours 
he felt faint and weak, usually breaking out in profuse perspiration. On 
several occasions syncope developed. The abdomen was distended, but 
there was no flatulence. Usually the bowels did not move even with the 
aid of drastic cathartics. During the subsidence of an attack he noticed 
a great deal of borborygmus. He was unable to eat during such an attack; 
the tongue became heavily coated and the breath foul. These attacks 
maj^ have been independent of or associated with the cutaneous edema. He 
usually noticed oliguria during an attack and poljmria afterward. There 
were no digestive disturbances in the interim and no vomiting during the 
crisis. 

The patient’s neuropathic tendencies were shown by excessive nervous- 
ness, worry or depression and aerophagia. _ He could not ascribe a definite 
cause to his attacks. They seemed sometimes to follow slight trauma and 
sometimes they occurred after he had partaken of tomatoes, strawberries 
or lemonade. Such food, however, had been taken repeated^ without the 
precipitation of an attack. He liad never taken antitoxin or serum. He 
otff V suffered from hay fever, asthma, toxic dermatitis or purpura or 
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The general examination was negative, except for the presence of inguinal 
hernia and rather marked myoidema and dermograpbia. Wliile the patient 
was in the hospital for the repair of the hernia angioneurotic edema, involv- 
ing the left arm to the elbow and the sole of the left foot, developed. Tiie 
arm showed increased turgidity and the temperature of the affected area 
was 98° F. as compared to 94° F. for a corresponding area on the normal 
arm. The pulse rate wms 60. The actual difference in circumferences of 
the affected and unaffected arms measured in centimeters was as follows : 
palm, left 24.5 and right 22; third finger, left 8 and right 7 ; wrist, left 19 and 
right 18; thumb, left 7 and right 7; forearm, left 27.5 and right 26; arm, 
left 31 and right 31. • , i 

The capillaries were studied and the volume of blood determined by 
Brown, both during and after the attack. Microscopic observations of the 
capillary loops during an attack, and three weeks afterward did not sliow 
change. The injection of vital red dye did not show increase in permea- 
bility nor was there extravasation. The results of determinations of blood 
volume made during an attack and again three weeks afterward are as 
follows; 



Weight, 

kg. 

Height, 

inches. 

Hematocrit, 
per cent. 

Total 
plasma 
volume 
for each 
kilo- 
gram, 
cc. 

WTiole 
blood 
volume 
for each 
kilo- 
gram, 

CO. 

Hemo- 
globin 
(Palmer), 
per cent. 

1 

Plasma. 

Erythro- 

cytes. 

During attack . . 

74 

68.75 

i 

67 ! 

43 

64 

113 

133 

Three weeks after- 
ward . . ! 

70 j 

. 1 

1 

60 

40 

57 

94 j 

111 

Normal .... 



60 

40 

50 

90 to 100 



Skin sensitization tests for beef, tomato, straw’^berry, potato, lactalbumm, 
pork, whole wheat, horse serum, whole egg and oats, carried out witfi a 
control, were all negative. Tests of the blood showed urea, 22 urea 
nitrogen, 10.3 mg., and uric acid, 5 mg., for each 100 cc. A fragility test 
of the erythrociftes was 0.44 to 0.34 per cent as compared to a control 
0.42 to 0.34 per cent. Prothrombin time ranged /rom_ ten mmutes for 
2 drops to fourteen minutes for 8 drops. Coagulatmn time by the Bqg^ 
method was five minutes and by the Lee method mne mmutes. Calcium 
coagulation time was nine minutes and bleeding time two and five-tenths 
minutes. There were 192,000 platelets. The urine was normal. A com- 
plete blood count was normal. The Wassermann test 
tion) was negative. The basal metabolic rate was 1. Exammation of 
the fundus and a roentgenogram of the colon were negative. Roentgeno- 
grams of the teeth showed questionable uifection of_ three. , ,,, • 

A recent letter from the patient stated that his general health si ce 
the operation for hernia had been good except for the attacks mentioned. 
He believes these are less severe than they were a few years ago. IMonths 
sometimes elapse without attacks, but they may occur as often as every 
two weeks. There had been only one laryngeal attack m the last five 
years, but numerous surface swellmgs and gastromtestmal attacks have 

The disease w'as probably inherited from the father’s 
side of the family The paternal grandmother and the great grandparents 
on her side apparentlv died of old age. The paternal grandfather dropped 
dead suddenly, presumably from heart disease. Nothing is knowm of the 
great grandparents on the paternal grandfather’s side of the family. The 
family^has been traced for five j'^ears. 
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The patient’s father, now aged sixt3’--seven, stated that for many years 
swellings, especially of the hands and scrotum, had occurred, and that for 
a similar period gastrointestinal attacks had been frequent. He described 
such attacks as beginning Muth distress Mgh in the epigastrium, and growing 
more and more severe as it traveled downward; by the time it had reached 
the lower part of the abdomen it became severely acute. The pain per- 
sisted until the bowels moved, then gradually subsided. He sometimes 
became quite ill and vomited during the attack. Sometimes certain foods 
seemed to be the cause and again he seemed unaffected by the same foods. 



Affected ^Probably affected tDead 

Fig. 1. — (a) Died, aged ninety; (6) sudden death; (c) and (d) causes of death 
unknomi; (c) patient’s father aged sixty-seven, cutaneous and gastrointestinal tjTie; 
(f) sudden death, aged fifty-eight, gastrointestinal colics; (/i) sudden death as 5 ’’outh, 
"dropsy;” (i) died of edema of glottis, aged thirty-five had cutaneous, gastrointes- 
tinal and larjugeal type; (f) aged forty-two, gastrointestinal and cutaneous tiTis; 
(h) died aged twenty-seven, edema of glottis also had cutaneous and laryngeal tjiJe; 
(Z) patient aged thirty-seven, cutaneous, gastrointestinal and laryngeal type; (r) 
aged nine, cutaneous type; (f) aged sixteen, cutaneous and laryngeal tj-pe; (_u) died 
aged fourteen, suddenly obscure gastrointestinal colic (s, ni, n, o, p, s, v, tv, x) 
living and healthy. 


Two aunts had died of unknown cause. One uncle had suffered from 
gastrointestinal attacks for j^ears and died suddenlj’- at the age of fiftj'^-eight 
years. One uncle died suddenly of "dropsy” when a young man. One 
sister, from the age of twenty j’-ears, had had repeated attacks of edema of 
e lar3’-nx and died in such an attack at the age of thirty-five shears. In 
repeated attacks of swelling of the hands, feet and neck, and 
This sister\ld that described by the patient, had occurred. 

only nineteen 
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One brother had had repeated acute gastrointestinal attacks of uulaiowii 
cause since the age of twenty years. At first they occurred every two or 
tiiree weeks, lasting about two days, but for the last six years only three 
had occurred each year. During an attack there was severe abdominal 
pain, bloating, soreness and a feeling of obstruction. Nausea,, profuse 
perspiration, faintness and scotoma were frequent symptoms. During 
such an attack little if any urine was passed. Cutaneous swellings, usually of 
the genitalia or arms also occurred. This brother had two children; the 
oldest, aged nine years, had suffered from swellings of the bodj’’ and from 
lar^geal attacks; one of the worst attaclrs had occurred during chickenpox. 

One brother died at the age of twenty-seven years, during bis first attack 
of edema of the larynx. This followed the administration of serum given 
as a therapeutic measure in the treatment of transient swelling of the 
surface of the body, that had recurred for many years. This brother had 
three children, all aged less than sixteen years. The oldest, a girl, had 
suffered repeatedly from swelling of the surface of the body and attacks 
of edema of the larynx; in one such attack she almost died. The second 
oldest child, aged twelve years, died suddenly in March, 1926. The diag- 
nosis was appendicitis; operation was not performed. Abdominal seizures 
had occurred previously but surface swellings had not been noted. 

The following 3 cases of angioneurotic edema or urticaria, altliougli 
not of the familial type are reported because of the diversity of 
symptoms and the special studies which were carried out on blood 
volume and the type of capillaries. 

Case II. — A Greek, aged thirty j’-ears, registered at the Mayo Clinic, 
April 13, 1923. Prior to the onset of urticaria he had been in perfect health, 
except for occasional attacks of migraine. Early in tyl7, vdthin ten 
minutes after having eaten buckwheat cakes, diffuse, white, itching swell- 
ings appeared over the entire body. The face was so bloated that the 
features were unrecognizable. For half an hour he was so dyspneic; he 
could scarcely breathe or talk. The abdomen became distended and he 
vomited ; there was no colic. Since then when he is in a room where_ buck- 
wheat flour is being mixed, if he eats buckwheat cakes or any land of 
nuts, or if he is bitten by a mosquito, a severe reaction, characterized by 
itching wheals over the body, greatly swollen lips, marked dyspnea, profuse 
nasal secretion, sneezing and blockage of the nose develop immediately. 
This passes off in from thirty to forty-five minutes. Hay fever, asthma 
or purpura has not occurred. 

The patient was in good physical condition. The systolic blood pressure 
was 130 and the diastolic 78. The urine and blood were normal. The 
Wassermann test of blood and spinal fluid and the gold-sol curve were 
negative. Examination of the nose and throat disclosed septic tonsils 
and deflection of the nasal septum vdth obstruction. A roentgenogram 
of the chest was negative. 

Sldn-sensitization tests for whole egg, oats,_ lactalbumin, peanuts and 
corn, carried out with a control, were .all negative. The tests for English 
walnuts and potatoes were graded l-p, and for buckvdieat and whole wheat 
3+. A study of the blood volume showed: 


i 

Wciglil, 1 

kfi. 

Hematocrit, 
per cent. 

Total Whole' 

plasma blood 

volume volume 

for each for each 
kiloKrnm, kilogram, 
cc. I cc. 

1 1 

Ilenio- 
clobin 
(Palmer), 
per cent. 

Plasma. 

i 

Erythro- ! 
cytes. 

Pntient 

Normal 

04 

54 

GO 

44 I 

40 j 

40 i S7 

50 1 90 to 100 

1 128 
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\\nien the patient was last, heard from, April 4, 1924, he was having 
attacks when he ate the food mentioned. 

Case III.— A man, aged fifty-six years, registered at the Mayo Clinic, 
March 26, 1923, complaining of hives, which had begun twenty years 
previously with “spells of locking of the stomach.” There were severe 
Stacks of constant cramplike pain in the epigastrium lasting tlnee or four 
hours, lea^^ng him none the worse, except for residual soreness which lasted 
three or four days. Nausea, vomiting, flatulence or fever had not occurred,- 
and bowel movements were normal. The spells continued for ten shears, 
occurring irregularly, perhaps once a week or skipping months at a time. 

The attacks always began suddenly and stopped just as suddenl}', so 
that he “could feel his stomach open up.” Cutaneous swellings then 
occurred at intervals of from two to three days to weeks. Intense pruritus 
of the pahns and the soles developed suddenlj’-, and was followed by 
generalized eruption or wheals over the body, worse on the face. This 
would last for half an hour and as suddenly disappear. Two years pre- 
viously attacks of tingling under the angle of the jaws occurred with a 
sense of fullness in the neck lasting a few minutes. Then profuse mucous 
nasal discharge and cough developed. The patient became dyspneic and 
coughed a good deal; the face became cyanotic and he felt as though he were 
dying. The attack passed off in about half an hour. Such attacks came 
irre<niiarly, every few days or with an inter\'al of weeks. The patient ate 
heavily, and believed that at times acid foods and too much water precipi- 
tated attacks. He also attributed the attacks to apples, cherries, onions, 
peaches and whisky. He was not susceptible to cold and had never had 
asthma or hay fever. 

General examination disclosed obesity, pulmonary emph 3 fsema, thyroid 
enlargement and cardiac hypertrophj'-, with evidence of mj^ocardial degen- 
eration and beginning decompensation. The s 5 '-stolic blood pressure on two 
occasions was 160 and 184 and diastolic 100 and 104. 

A complete blood count, examination of urine, blood Wassermann test, 
gastric analysis and gastric roentgenograms were reported negative. A 
roentgenogram of the chest showed cardiac enlargement (graded 3), with 
congestion at both bases. An electrocardiogram gave a rate of 90, notched 
P wave in Leads I and II, left ventricular preponderance and inverted T 
wave in Lead I. A skin-sensitization test, carried out -with a control, was 
reported as negative to grapefruit, whole egg, tomato, lactalbumin, beef, 
whole wheat, pork, casein, corn, rice, oats and potato. The capillaries 
were normal. A study of blood volume showed: 


Weight, kg. ' 

j Hematocrit, | 

1 per cent. j 

i ; 

Total i 
plasma, 
volume, 
for each 
kilogram, 
cc. 

Whole 
blood 
volume, 
for each 
kilogram, 
ec. 

Hemoglobin 
(Palmer), 
per cent. 

, Plasma. 

Erythro- 

cytes. 

103 

53 

47 

38 

71 

129 


The patient, who is now sLxty-two years of age, states that he is working 
everj; day, but continues to have the attacks, although less often than at 
the time of his examination. 


thirty-four years, registered at the Clinic, August 
• T A j * n ^P™S of 1919 he had noted for the first time several 
isolated swollen meas on his scalp which soon disappeared. He was free 
from them until the fall of 1921, when several simOar areas appeared on his 



DUNLAP, LEMON: HEREDITARY TYPE OP ANGIONEUKOTIC EDEMA 205 

scalp during the course of the evening and were gone by the next morning. 
From this time on every two or three days, usually about 8 pm., the feet, 
face, eyelids, hands, tongue, lips, buttock's or genitals became swollen, but 
the swelling had always disappeared by morning. Such lesions were some- 
times single and sometimes multiple. They seemed particularly to follow 
slight trauma, such as swelhngs of the hands after he had driven a long 
distance, or pf the feet after walking, or buttocks after he had been sitting 
for a long time. Twice during this period he had had laryngeal attacks 
with severe dyspnea and cyanosis. There was no gastrointestinal colie. 

The general examination was negative. The systolic blood pressure was 
130 and the diastolic 80. A complete blood count, analysis of urine, 
Wassermann test on the blood, roentgenogram of the chest, examination of 
the fundus and renal functional tests were all reported negative. The 
platelets numbered 276,000. Coagulation time (Lee method) was five 
minutes. The prothrombin time varied from thirteen minutes for 2 drops 
to twenty-five minutes for 8 drops. W. W. Dulce* had made a thorough 
study for allergy and had reported that all tests were negative. 

Definition. The term angioneurotic edema implies a condition 
characterized by acute massive ephemeral swellings of the skin, of 
various mucous membranes, or of the viscera; a swelling which 
recedes without leaving a residue. There is a strong tendency to 
recurrence, particularly in a previously involved area, and in cer- 
tain cases with extraordinary precision of time. The duration of a 
single attack varies from hours to one or two days. The condition 
is chronic, extending over a period of many years apparently with- 
out ill effects; in fact, persons affected are usually free of organic 
disease. 

History. Angioneurotic, edema as such was first described by 
Striibing in 1885. Three years previously Quincke had reported 
the same syndrome under title of acute circumscribed edema. In 
his description he included not only the recurring edema, involving 
the skin and subcutaneous tissue, but also the recurring edema of 
the pharynx, larynx and gastrointestinal tract, as wmll as the inter- 
mittent serous effusions of joints. As far back as 1827 this condition 
Was mentioned in the literatiue although not as an entity. In 1874 
Cuntz reported 4 cases of recurring edema recognized as of angio- 
neurotic origin. Henoch in the same jmar reported 4 cases of his 
own and 3 which he had noted in the literature of an unusual form 
of purpura of nervous origin ■which he classified as an entity char- 
acterized by recurring attacks of purpura, cutaneous edema, gastro- 
intestinal crises and melena. Since Quincke's time various manifes- 
tations of this strange malady liave been reported under many 
titles. Cassirer in 1901 review^ed 160 cases from the literatiue under 
title of acute eucumscribed edema. 

Literature. Angioneurotic edema and luticaria were regarded as 
one and the same prior to the time of Quincke: Oppenlieimcr still 
maintains tlieir identity. Crocker regards angioneurotic edema as 


* Personal communication. 
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giant urticaria. Stelwagon and Oppenlieim distinguish the two 
conditions, but recognize their similarity. Jvohn believes that 
urticaria involves the coriinn while angioneurotic edema im^olves 
the subcutaneous tissues. Halsted and Packard include angioneuro- 
tic edema, m*ticaria, asthma and hay fever in one group. Packard 
reported 30 cases of the occurrence of asthma and urticaria in the 
same or alternating attacks. Osier, in his third contribution on the 
subject, pointed out the relationship existent in simple erythema, 
er 3 i;hema exudativum, erjdhema nodosum, herpes iris, certain of 
the purpuras (including Henoch’s purpura) urticaria and angio- 
neurotic edema. He concluded that they belong to one family in 
that thej^ occm- imder similar conditions, that frequently the lesions 
may be substituted one for the other at different times in the same 
patient, that they tend to reem* for many j^ears, and that they cause 
identical visceral manifestations. Yarian, Chittenden, and Schles- 
inger concur in Osier’s view and report cases in which such compli- 
cations exist. Joseph and Cassirer reported the occurrence of hemo- 
globmuria associated with each recurring attack of angionemntic 
edema. Packard reported a case of hematuria relieved by outbreaks 
of urticaria, Holmes one of acute local edema complicated bj’^ saliva- 
tion and purpura, Kiissner one of apparentlj’’ causeless hemorrhages 
from mucous membranes simultaneously with edema, and Chitten- 
den one of urticaria associated with gastrointestinal attacks of hema- 
temesis or melena. Stokes has called attention to the relationship 
of erythema nodosum purpm-a and tuberculosis. Rosenow reported 
the relationship of erj^ihema nodosum to nontuberculous infections. 
One of us (Lemon) reported the existence of eczema, adenoids and 
asthma in the same patient, and similar conditions singly or com- 
bined in two other children of the same family; one ehild of the 
family was not affected. 

Etiology. The causes assigned to angioneurotic edema are almost 
as diverse as are the titles. It has been fairly well established that 
thermal changes bear a direct relationship, but whether as a primary 
or a precipitating cause has not been determined. Partieular atten- 
tion has been directed to its relationship to cold. Starr, Oppenlieim, 
Widowitz, Wills and Cooper, Schiesinger, Cassirer and Morse have 
cited cases bearing out this view. ICohn, on the other hand, cited a 
case in which an attack was precipitated ever^'’ time the patient 
placed her hands in hot water. Collins stated that attacks are more 
frequent in the summer and winter than in the spring and fall, due 
to the variation of surface temperature during and following exer- 
tion. 


^aphylaxis as an etiologic factor has frequentl}^ been observed. 
Morse, Halsted and others have called attention to the 
occurrence^ .^^“^^^s^ration of diphtheria antitoxin to the 

reported a casp edema and urticaria. Lederman 

' 1 C an attack developed as a result of contact 
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with a jelly-fish. Crowder and Crowder believe a streptococcic 
infection may result in an anaphylactic reaction. Halsted believes 
that toxin and autotoxin, probably of gastrointestinal origin, is a 
possible cause. Osier cited the relationship of certain foods, hydatids 
and sliellfish to attacks in some cases. Infections have been con- 
sidered as the causative factor. Matas quoted a case resulting from 
malarial infection in which cure was effected by quinin. Osier 
also showed the relationship of malaria and cholecystitis to certain 
cases. Oppenheimer and Joseph reported cases showing a direct 
relationship to the ingestion of alcohol. Miller and Pepper, in a 
study of the chemical condition of the blood, found retention of 
chlorids and nitrogen preceding and during an attack. 


TABLE I.— TABULATION OF CASES FROM LITERATURE. 



Genera- 

tions. 

i 

Members. 

Members 

affected. 

Deaths. 

Remarks. 

Osier 

0 

42 

24 

2 


Crowder and Crowder 

0 

04 

28 

15 


Riooohon .... 

4 


9 

3 


Schlesinger 

4 

15 

5 



Ensor 

5 

80 

33 

i2 


Dinkelacker 

2 

4 

3 

. . 

Third member reported by Valentin. 

StrUbinc .... 

2 

4 

3 


Father, son, daughter. 

Falcone .... 

3 


2 


Grandfather and child. 

Krieger 

2 


. 2 


Mother and son. 

Fritz 

3 

9 

8 

5 

Deaths from edema of the glottis. 

Roy 

2 


2 

.. 

Mother and daughter. 

Yarian 

2 

is 

10 

2 

One died of edema of the glottis. 

Griffith 

2 


9, 

2 

Father and patient died of edema of glottis. 

Harbitz .... 

3 


G 



Morris 

2 


3 

i 

Death from edema of the glottis. 

Halsted .... 

3 


7 

. , 


Halsted .... 

2 


4 



Halsted .... 

2 


3 



Smith . . ... 

2 


2 


Mother and daughter. 

Mendel .... 

4 

12 

9 

6 

Deaths from edema of the glottis. 

d’Appert and Delille . 

3 


5 

. , 


Dunlap and Demon 

4 

23 

11 

6 

Two died of edema of the glottis. 


The relationship of angioneurotic edema to nervous disorders, 
either organic or fimctional has long been noted. It has been found 
in association with such nervous disorders as chorea, sciatica, hys- 
teria, migraine, myasthenia gravis, epilepsy, cord tumor, neiuas- 
thenia and tabes. Simon reported a case associated with epilepsy. 
Borner, Joseph, Schlesinger and Cassirer have cited instances of 
its occurrence in association with exophthalmic goiter. We have 
frequently noted the occurrence of mticaria in cases of exophthalmic 
goiter and its alleviation by thyroidectomy. Collins does not believe 
that the edema associated with organic nervous disorders is the 
same as that associated with angioneurotic edema. He rather 
favors a neuropathic cause for the latter. Oppenlieimi Quincke, 
Schlesinger, Widowitz, Cassirer, Baulm, Wills and Cooper, ICohn 
and Hallock state that it usually occurs in a neuropathic person, or in 
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a member of a neuropatliic family. The relationship of psychic 
disturbances and especially of emotional instability has been empha- 
sized by Striibing, Cassirer, Schlesinger, Ensor, Packard, Oppen- 
heimer and Crowder and Crowder. The relationship of menstruation 
and the climacteric to its occurrence has been stated by Borner 
and Schlesinger. Borner reported a patient ha^dng attacks definitely 
occurring dming menstruation and relieved by the onset of the 
climacteric. Quincke, Striibing and Collins believe that it is a form 
of vasomotor neurosis. Crowder and Crowder agree with the latter 
view, but believe that it is dependent on a capillary irritant. The 
latter, according to Crowder and Crowder, causes either increased 
secretion of lymph or causes the walls of the vessels to become more 
permeable, allowing increased transudation. It is Crocker’s 
belief that the whole process is a vasomotor disturbance with spasm 
of the wall of the vessel followed by paralytic dilatation and stasis 
or retardation of the circulation in the papillary layer of the skin. 

Trauma, even though slight, such as irritation to the genitalia in 
bicycling may be an etiologic factor. Halsted noted edema of buccal 
and laryngeal mucous membranes following the use of throat 
sprays and of applications of zinc cldorid. Three of Crowder’s 
patients died of edema of the larynx after extraction of teeth, 
Briggs reported 4 cases of fulminating pelvic edema resulting from a 
nidus of tubal inflammation. 

Etiologic Influence of Heredity. It has been recognized since 
Quincke’s observations that in certain of these cases there is a dis- 
tinct hereditary tendency. It was not imtil Osier’s report, however, 
that general attention was attracted to the hereditary tendency. 
Crowder and Crowder believe that direct descent of tlie tendency is 
so constant as to suggest inheritance in the strict sense of a trait 
transmitted as a dominant characteristic under the Mendelian law. 
Ensor stated that members of an affected family who escape are less 
likely to transmit the disease than are those affected. Crowder 
and Crowder did not observe an instance of it in a descendant of an 
unaffected parent and only twice did all the children of an affected 
parent escape. The line of inheritance was always direct, not skip- 
ping and reappearing. In only 1 instance did Ensor find the off- 
spring of an unaffected parent affected by the disease and in this 
case there were 7 other children free from the disease. In the 


family reported by Osier there was 1 imaffected parent who had 
3 children all affected, but in the remainder of the family the 
transmission was always direct. Also, in the families reported by 
Schlesinger and Ricochon there was no instance of skipping and 


reappearing. In the family discussed here the transmission Avas 
direct through four generations, 

• , , question has been raised repeatedly as to whether inheritance 
Ps-ternal or the maternal side of the family. Fair- 
eves at it is transmitted only through the maternal line 
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in the acute form. Yarian’s cases show preponderant transmission 
through the maternal side. Cassirer records an instance in which 
inlieritance was entirely through the male. The cases of Quincke, 
Dinkelacker, Valentin and Striibing were transmitted from father 
to son. The families reported by Osier and Ensor showed repeated 
transmission through the male. The families reported by Ensor 
showed inlieritance through -the male line in 6 instances for four 
generations and in 2 instances for five generations. The reports 
of Osier, Schlesinger, Crowder and Crowder, Ricochon and our case 
each showed 1 instance of transmission through the male for four 
generations. Crowder and Crowder also reported an instance of 
transmission through the female for as many as three generations. 

According to Fah'banks, the mortality in the hereditary cases is 
about 16 per cent, and in the remaining 84 per cent about 6 per cent 
of patients are in imminent danger dming some attack. The cause 
of death was edema of the glottis in most cases, and usually in adult 
life. Osier reported 7 deaths in 29 cases (24.1 per cent), but 
included erythemas, purpuras, and so forth. Ensor reported 12 
deaths from edema of the glottis in 35 cases (35 per cent), Crowder 
and Crowder 15 deaths in 28 cases (51.5 per cent), Yarian 3 
deaths in 9 cases (33 per cent), and Frit25 5 deaths in 8 cases from 
edema of the glottis. Grifl&th reported 2 cases and Morris 1 from 
edema of the glottis. McDowell reported an incidence of 30 
deaths (37 per cent) among 110 familial cases reviewed by him. 
In the family reported here there have been 6 deaths, 2 of which 
were from edema of the glottis. Four deaths were sudden and 
occurred in questionably affected members of the family (tabulation.) 

Symptoms and Course of Disease. Ensor has divided the cases into 
four clinical groups; (1) in which subcutaneous tissue alone is 
involved; (2) in which the mucosa of the respiratory and intestinal 
systems are primarily involved; (3) in which a combined form of 
edema begins in the face and spreads to the mucosa of the pharynx 
and larynx, and (4) in which intestinal colic exists without external 
signs of edema. According to Ensor, Groups 1 and 4 constitute the 
most common type and are the least dangerous. 

Group 1, The cases in this group are the most common. The 
lesion is typically a large, pale, cool swelling not accompanied by 
•itching, developing rapidly, persisting indefinitely, then subsiding 
without leaving evidence of its existence. It does not pit except 
perhaps during recession. The lesions vary greatly in size in various 
attacks and in different persons. The .onset is usually preceded by 
a short period of intense itching. 

Groups 2 and 3. This type of angioneurotic edema is much more 
common than is generally believed. As stated by Ensor, it may 
start in the larynx itself or it may spread to the larynx from the 
face or buccal cavity. The former is far more serious and accounts 
for most of the deaths in this group. The onset is sudden with 
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intense dyspnea, and suffocation and death soon ensue unless 
relieved within a few minutes. Griffith viewed the involved areas 
several times with a laryngeal mirror. The lesions appeared to be 
rounded, pale, jellylike, tense masses obscuring the cords. Both 
hlorris and Griffith reported on the laryngeal lesion of a patient who 
died during an attack of edema of the glottis. The mucous mem- 
brane was very edematous, the edema extending down into the 
deeper connective tissue and muscle; even the tissues over the true 
cords were markedly affected. 

The edema at the same time or independentl 3 ^ involve the 
nasal mucosa, the sinuses, pharjmx, tongue, bronchial mucosa and 
lungs, accounting for the relationship noticed by Halsted and 
Packard in cases of angionemotic edema, urticaria, asthma and 
haj'^ fever. Ensor reported an instance of acute pulmonary edema. 
Bloodgood has reported on edema of the sinuses. 

Group 4. Gastrointestinal attacks are second onlj'^ in frequency 
to surface swellings. They maj'^ accompany, alternate with, or 
precede for man}^ j^ears the cutaneous manifestations. Bogart 
quotes Osier saying that gastrointestinal attacks occur in 34 per 
cent of all cases. In Osier’s owa series of cases 25 of 29 patients 
suffered from gastrointestinal symptoms. He believed that they 
did not cause death. 

IMorris reported noninflammatoiy edema of a piece of gastric 
mucosa recovered by lavage during an attack. Bogart reported a 
case in which he found blood-stained fluid in the peritoneal cavity 
on exploration, as is found in ileus, with edema of the ileum and 
jejunum obliterating the lumen of the bowel. 

Bogart stated that such crises usually occur in men aged thu'ty 
to forty-fi^ve years. Colic is the predominant sj’^mptom and for j^ears 
may be the sole manifestation, as in Cases 17 and 27 of Osier’s 
series. The pain is sudden at the onset and severe. Bogart stated 
that the pain is in the midabdomen, and more or less continuous 
with parox,ysms of greater severity. The patient maj'^ appear verj^ 
ill and on the verge of collapse. There is little if anj^ fever. The 
abdominal walls are tense, but not rigid, and there is no tenderness. 
Nausea and severe repeated vomiting are usuallj’’ associated. The 
abdomen is distended and the bowels cannot be moved. Occasion- 


alty, however, diarrhea, meteorism and melena occur. 

Bogart and Osier call attention to the similarity of these cases to 
those of gall stone or renal colic, intestinal obstruction from intus- 
susception, perforated gastric or duodenal ulcer, appendicitis, lydro- 
nepbrosis, tabetic crises and abdominal migraine. Osier reported 
3 caps from the literatme and 1 of his own of colic and melena 
leading to a false diagnosis of intussusception. In cases of children 
of^ ^ emphasized the necessity of taking a careful historj^ 
of attacks of colic, of lesions of the skin or arthritis and 

ookmg for purpura, erythema or angioneurotic edema. 
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Other organs and tissues have been less often involved. Osier 
reported endocarditis as a rare complication, usually in cases with 
intense arthritic purpm'a. He noted 14 cases of acute nephritis in 
which 5 patients died of uremia. He did not observe the condition 
in an uncomplicated case of angioneurotic edema. Oligm’ia was 
noted by Quincke and Schlesinger as well as ourselves. Schlesinger 
states that we cannot be sure whether the oliguria is due to edema of 
the kidneys or is on a circulatory basis due to vasomotor instability. 
Osier also reported arthritis or arthritic pain in 17 cases. Crowder 
and Crowder reported enlargement of the uterus in a girl aged 
eighteen years; the uterus increased to about the size of a “twenty- 
pound cannon ball” in thirty minutes. Talley noted involvement 
of the salivary glands and Kiissner and Quincke noted ascites. 

Oppenheim states that it is uncertain whether angioneurotic 
edema can cause brain symptoms. He has seen apoplectic attacks 
occur in a chronic variety of this maladj'^ which he felt was possibly 
of vasomotor origin. In Osier’s Case 15 attacks of aphasia and hemi- 
plegia developed, associated with the lesions of the skin. 

Summary. The volmninous literature on angioneurotic edema 
has been briefly reviewed and the disease discussed in its relationship 
to heredity, etiology, and symptoms. Reports of cases of families 
described in the literature, have been tabulated. One family is 
added to those already described. It has not been possible to add 
much to the understanding of this strange malady. 

In this report we have also included 3 cases that did not exliibit 
familial characteristics. They were added, howmver, because of 
the bizarre symptoms and because the studies of the capillary loops 
and blood volume might throw some light on the mechanism of the 
production of the edema. The same studies were made on the repre- 
sentative of the familial group, but they did not disclose variations 
either from those of normal persons or from those on cases without 
familial tendency. 
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IPSOLATERAL EDEMA AND CONTRALATERAL JAUNDICE 
ASSOCIATED WITH HEMJPLEGIA AND CARDIAC 
DECOMPENSATION. 

By Irvine H. Page, M.D., 

NEW YORK CITY. 

(From the Department of Medicine of the College of Physicians and Surgeons, 
Columbia University, and the Presbyterian Hospital, New York City.) 


Bizarre distribution of edema and jaundice is a phenomenon of 
more than passing interest to the theory of permeability. But few 
clinical examples, however, have been reported in the literature. It 
is for this reason that the following cases are presented and discussed 
from the point of view of their bearing on this important mechanism. 

Case Reports. Case I.— Barney K. (No. 67864) was first seen at the age 
of ten years, suffering from chorea and mitral insufficiency. Twelve years 
later he developed a sudden right-sided hemiplegia presumably as the 
result of dislodgement of a clot from the auricular appendage. At this 
time his clinical picture was that of a classical case of mitral stenosis and 
insufficiency, auricular fibrillation and cardiac hypertrophy. About four 
months w'ere required for convalescence from the hemiplegia Three 
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months after this he became decompensated and had bronchopneumonia, 
but with rest in bed and digitalis his recovery was satisfactory. It should 
be noted that the liver was felt 3 cm. below the costal margin, whereas there 
was no peripheral edema. One month later however, he again became 
decompensated and again using the same rdgime recovered fair health. 
There was little of unusual note during these periods. 

However, six months later he entered the hospital complaining of pain 
and swelling in his right hand, arm and leg. His heart was fibrillating and 
markedly insufficient, many rales were heard in the bases of his lungs and 
the liver was enlarged 6 cm. below the costal margin. The peculiar feature 
presenting itself was that in spite of some atrophy of the two right extremi- 
ties, resulting from the old hemiplegia which had been previously noted, 
these limbs were very edematous. To our surprise no edema was found in 
the left leg, arm or over the sacrum. On the right side the deep reflex'es were 
all increased over the left, but no positive Babinsld or Oppenheim sign nor 
ankle clonus was found on either side. 

The blood pressure was 118 systolic and 80 diastolic, and did not vary 
greatly throughout his course. After a few daj’-s in bed he became slowly 
jaundiced. The jaundice appeared only on the left side, the edematous 
parts of the residual hemiplegic side remaining clear. He became progres- 
sively more decompensated. C 3 ’’anosis appeared but much more prom- 
inently in the nails and the lobe of the ear on the edematous right side. 
As decompensation advanced, bilateral peripheral edema appeared. The 
patient died shortly thereafter. 

On his last admission, the red blood cells numbered 4,200,000 with 87 
per cent hemoglobin (corrected to cxj^gen standard); wliite blood cells, 
15,000, with 80 per cent polymoiphonuclear leukocytes, 17 per cent lym- 
phocj^s and 3 per cent endotheliocytes. The stool showed no bile; urine 
bile + + + + ; blood urea, 0.26 gm. per liter. Icteric index = 50. Van den 
Bergh test gave a direct immediate reaction and the indirect = 9.4 units 
bilirubin (4.7 mg.) per 100 cc. of serum. Electrocardiographic records and 
Roentgen ray confirmed the diagnosis of rheumatic endocarditis. 

Necropsy showed extreme calcification and distortion of the mitral valve. 
Many thrombi in the auricular appendages, infarcts of the lung and spleen, 
rheumatic aortitis, rheumatic auriculitis, and other changes characteristic 
of rheumatic heart disease were present. A terminal bronchopneumonia 
was also demonstrated. Cardiac cirrhosis was present to a marked degree 
in the liver, for example, reticulum-ceU condensation as the result of long- 
continued chronic passive congestion. 


Case II.— No. 71123 (female, aged thirty-seA^en years). Three years 
before admission to the hospital, this patient had a curettement, following 
which she suddenly became paral 5 '^zed in the right hand and arm. A few 
months after this she developed acute pol 3 ’'articular rheumatism associated 
with endocarditis. Six months later she had the jphysical signs of typical 
rheumatic heart disease and her heart was fibrElating. Shortly thereafter 
began a series of convulsive seizures and transient paralj’^ses, which strongly 
suggested multiple cerebral emboli. Three weeks before admission to the 
hospital, she became rapidly decompensated. Her legs and abdominal 
wall were massively edematous. The arm in which the paralysis had 
occurred became tense with edema even up to the neck but the other pm 
(left) remained free. Shortly before death she became slightly jaundiced 
but none appeared in the edematous arm and legs whereas the rest of the 
body showed an icteroid tint. The serum bilirubin was 3.75 mg. per 100 cc. 
serum; the blood urea, 1.04 gm. per liter. 


direS'contool present any unqualified ] 

control of permeability by the nervous system. 


Thei’e 
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many experiments and examples ndiicli suggest this however. If, 
for instance, the right cervical sympathetic system is removed from 
an animal, and fluorescein injected into the peritoneum, the dye may 
subsequently be seen in the right vitreous but none in the vitreous 
of the left eye.^ Various secretions, such as the saliva, seem to be 
liberated as the result of permeability changes mediated by a 
nervous impulse. 

Hemiplegia certainlj^ produces vasomotor paralj^sis or instability. 
This is shown bj'’ the trophic changes in the right limbs and the 
ipsolateral cyanosis observed in our case. 

A paralytic dilatation of the capillaries, resulting from the lack of 
tonic influence of the vasomotor system, may result in active transu- 
dation of fluid. From the work of Landis,^ we may assume that the 
dilatation per se is not responsible for this occurrence, but lather 
must refer it to a change in cell permeability. A further factor 
resulting from vasomotor paralysis is arterial hjqieremia. Increased 
filtration pressure is thus produced which in turn may facilitate fluid 
transfer from vessel to tissue. At present, there are not sufficient 
data to prove that there is a change in the osmotic pressure of the 
blood in these cases of regional edema. 

Local anoxemia as a result of; (1) Deficient oxygenization of the 
blood in the lungs, and (2) increased oxygen consumption resulting 
^ from the stagnation of the blood in the capillaries may well be one 
of the causative agents initiating these permeability changes. 

It is worthy of note that this patient had visceral manifestations of 
edema before any peripheral signs appeared and that when the 
peripheral signs did appear they were localized to one side. This 
raises the question of where edema first manifests itself in cardiac 
decompensation. If cardiac edemas are associated with capillary 
anoxemia we should anticipate that edema would first appear in the 
viscera and the peripheral signs follow later. 

Meakins® has recorded an interesting series of cases of jaundice in 
circulatory failure. He points out that two types of jaundice may 
occm in this condition : (1) Those which are analogous to hemolytic 

jaundice in which there is either an excess of the precursor of the 
bile pigments produced in the spleen or an inability on the part of the 
liver to transform the precursors into bile pigments or (2) the ob- 
structive type of jaundice where, although the bile pigments are 
formed from their precursors and secreted into the bile capillaries, 
they are prevented from passing into the large ducts. 

In the first case, a positive indirect van den Bergh test would be 
expected, whereas in the latter a direct as well as indirect would be 
obtained. It is to the obstructive type that our patients belong. 

It is difficult to understand why bile pigments are unable to enter 
edematous tissue. The close association with the metallic salts of 
the glycocholates and taurocholates would lead one to anticipate a 
ready entrance through the cell membrane, when it is remembered 
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lliat these salts arc verj^ highly surface active. There is, however, 
no proof tliat tlie pigments are necessarily associated in the blood 
serum lyith these salts. Furthermore, we do not know whether 
the bile salts enter the edema fluid. If it could be shown that such 
an association occurred, it would be even more difficult to explain 
why they did not render the cells sufficiently permeable to allow the 
entrance of the pigment. 

Ample data have been published to prove that the size of the 
molecule need not necessarily influence the selective penetration of a 
substance. Therefore we cannot assume that these pigments do not 
enter the edematous cells for reason of size alone. 

We can only suggest that the turgor of the cells, due to the edema, 
may in some way hinder the entrance of the pigment. There are 
so many factors that need study that at present any adequate 
explanation of the lack of penetration of bile pigments into edema- 
tous cells seems little more than speculation. 

Summary, Two cases of ipsolateral edema and contralateral 
jaundice on the basis of cardiac decompensation following hemi- 
plegia are presented and the relation of this phenomenon to cellular 
permeability discussed. 
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Osler's Modern Medicine. Vol. VI. Re-edited by ThoiMas 
McCrae, M.D., Professor of Medicine in the Jefferson Medical 
College, Philadelphia. Thhd edition. Pp. 964; 65 illustrations 
'and 3 colored plates. Philadelphia; Lea & Febiger, 1928. 
Price, 89.00. 

Osler’s Modern Medicine. General Index. Pp. 126. Price, 
81.00. 


Part I deals with the Diseases of the Nervous System, including 
an introductory chapter (L. P. Barker); chapters on Diseases of 
the Motor System (W, G. Spiller) ; the Combined System Diseases 
of the Cord (C. K. Russel); Scleroses of the Brain, Diseases of the 
Meninges (E. Bramwell); Tropical Diagnosis of Diseases of the 
Brain, Aphasia (J. Collins); Intracranial Tumors, Hydrocephalus 
(H. Cushing); Acute Encephalitis and Brain Abscess, Epidemic 
Encephalitis (J. R. Hunt); Diseases of the Cerebral Bloodvessels 
(H. M. Thomas, Jr.); Diseases of the Cerebral Nerves (E. W. 
Taylor) ; Diseases of the Peripheral Nerves (G. M. Holmes) ; Diffuse 
and Focal Diseases of the Spinal Cord (E. F. Buzzard and C. P. 
SjTuonds); Epilepsy (L. P. Clark); Neurasthenia, the Traumatic 
Neuroses and Psychoses (C. W. Bm-r); Hysteria, Migrahie, Neu- 
ralgia, Professional Spasms, Occupation Neuroses, Tetany (S. E. 
Jelliffe); Paralysis Agitans, Chorea, Choreiform Affections, Infantile 
Convulsions, Myasthenia Gravis, Paramyoclonus Multiplex, Peri- 
odic Paralysis, Astasia-Atasia, Adiposis Dolorosa (D. J. McCarthy); 
Syphilitic Diseases of the Nervous System, Amamotic Familj'^ 
Idiocy (B. Sachs). Part II is composed of a chapter on the Dis- 
eases and Abnormalities of the Mind (E. A. Strecker). A perusal 
of the list of contributors will in itself suffice to convince the reader 
of the uniform excellence of the whole volume. A thorough and 
complete index in a separate handy volume is a welcome new 
departure. R. IC. 


Acute Infectious Diseases. By Jay Frank Schajmberg, A.B., 
M.D., and John A. IColmer, M.Sc., M.D., Dr.Ph., D.Sc., LL.D. 
Second edition. Pp. 888; 188 illustrations. Philadelphia; Lea 
& Febiger, 1928. Price, 810.00. 

This excellent account of the acute infectious diseases by two well- 
known authorities may be higMy praised with safet3^ This new edi- 
tion has not only been extensively revised, but a number of new 
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cliajilers on diseases not fonneriy included have been added. The 
clinical phases of the chapters on vaccinia, smallpox, chickenpox, 
scarlet fever, measles, rubella and typhus fever have been in con- 
siderable part retained. The chapter on diphtheria has been re- 
written and new chapters on the prevention of diphtheria, Vincent’s 
angina, serum anaphjdaxis, erj^sipelas, mumps, whooping cough, 
cerebrospinal meningitis, the “fourth disease” and eiythema 
infectiosum have been added. E. K. 


L.'UIORATORy hlANUAL OF THE hElSSACHUSETTS GENERAL HOSPITAL. 

By Roy R. AVheeler, M.D., and F. T. Hunter, M.D. Second 
edition. Pp. 101. Philadelphia: Lea & Febiger, 1928. Price, 
S1.75. 

The second edition has been brought up to date and offers in 
compact form a most useful compendium of laboratory methods. 

0. P. 


Goiter Prevention and Thyroid Protection. By Israel 
Beam, M.D. Pp. 327; 13 illustrations. Philadelphia: F. A. 

Da^ds Company, 1928. Price, S3.50. 

This volume is intended primarily for the laity, and represents 
the author’s views on the physiology and pathology of the thyroid 
gland as well as the treatment of simple and to.xic goiter. There is 
an appendix dealing briefly with the other glands of internal secre- 
tion. About one-fifth of the book is devoted to an exposition of 
the author’s views on the etiology and treatment of exophtlialmic 
goiter; his unreserved condemnation of surgical treatment in this 
condition represents a minority opinion. The style is not classic and 
there is frequent repetition of ideas. The volume does not represent 
a notable addition to the literature on its subject. E. R. 


Chemotherapeutic RESEiiRCHES on Cancer. With Especial 
Reference to the Lead and Sulphur Groups. By A. T. 
Todd, M.B. (Edin.), M.R.C.P. (Lond.), Hon. Assistant Physi- 
cian, Bristol Royal Infirmary; Lecturer in Pathology, Bristol 
University. Pp. 127; 11 illustrations. Bristol: J. W, Arrow- 
smith, Ltd., 1928. Price, 2 s., 6 d. 


chemical and clinical studies of the com- 
e ec of colloidal lead and selenium in the treatment of 
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inoperable cases of cancer, based on tbe possibililrv’ that the com- 
bination of the two substances might work more efBciently than 
either singh’^ and that the analgesic effects of selenium might 
mitigate the painful effects both of advanced cancer and of the lead 
treatment. Though the 12 cases abstracted in the first article are 
meager and entirely inadequate, the improvement noted— always 
a dangerous criterion for evaluation— appears to the author to 
justify his expectations. 

In a later series of 44 cases, pain was relieved in about one-half 
and growth retarded in 24 out of 40 cases. E. K. 


Cldhcal jMedicixe. By Oscar W. Bethea, M.D., Ph.G-., F.C.S., 
E.A.C.P., Professor of Therapeutics, Tulane Graduate vSchooI 
of Medicine; Professor of Clinical Therapeutics, Tulane School 
of Medicine; Chief of Medicine, The Baptist Hospital, New 
Orleans; Senior Visiting Physician, Charity Hospital of Louisiana; 
Medical Director of the Standard Oil Company of Louisiana. 
Pp. 700. Philadelphia: W. B. Saunders Company, 1928. 
Price, $7.50. 

This book, being the outgrowth of lectures of a professor of 
clinical therapeutics, has its emphasis entirely on clinical medicine 
and therapeutics. Its appeal is therefore somewhat limited. Sec- 
tions of it might be rewritten with profit, for though there is con- 
siderable repetition throughout, the treatment of certain topics 
is inadequate, notably that of purpura. There is no mention, 
either, of Small’s treatment for rheumatic fever, and only a glancing 
reference to Minot’s treatment of primarj^ anemia. , One might 
take exception, too, to certain statements, as that which describes 
“benzol as the outstanding medical agent in general use” for 
leukemias. Within the bounds of its limitations, however, the 
volume is helpful. There is a wealth of detail on bedside diagnosis 
and treatment. IC. A. 


The Duodenum. By Pierre Duval, Jean Charles Roux and 

Henri Beclere, Surgical Clinic, Faculty of Medicine, Paris. 

Translated by E. P. Quain, M.D. Pp. 212; 126 illustrations. 

St. Louis: The C. V. Mosby Company, 1928. Price, 85.00. 

In the words of its preface this book is “an exhibition of the 
information gained in a clinic, the intimate fusion of data acquired 
by a physician, a surgeon, and a radiologist with the assistance 
of a chemist,” and perhaps no better description of the work can 
be given. As the expression of the clinical experience of three 
experts in separate fields working together in the University of 
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Paris, it is an unusual and noteworthy contribution to the litera- 
ture on gastroenterology. In particular the book deals vdth the 
subject of periduodenitis, the nature of the duodenum in calculous 
cholecystitis, and the compression of the duodenum by the mesen- 
teric pedicle— all subjects which have heretofore received scant 
attention. The discussion of these subjects is both illuminating 
and thought-provoking, though that of the mesenteric pedicle is 
perhaps less convincing than the others. There is a helpful chapter 
on the radiological evidence of duodenal ulcer, and one on the 
surgical technique of duodenojejunostomy. Throughout the book 
the duodenum appears in a new light: it is no longer thought of 
sirapl}'' as a section of the small intestine, but is raised to a position 
of importance and treated as an entity. A reading of the book 
leaves one with a clearer conception of the affections of the duo- 
denum, and raises the hope that a number of hitherto obscure 
ailments of this section of the gastrointestinal tract may be amenable 
to successful treatment. It closes with an excellent bibliographv. 

K. A. 


Laboeatoey Diagnosis and Expeeimental jMethods in Tuber- 
culosis. By Henry Stuart Willis, M.D., Johns Hopkins 
University and Hospital; vith a chapter on Tuberculo-comple- 
ment Fixation, by J. Stanley Woolley, M.D., Loomis Sana- 
torium, Loomis, N. Y. ; Introduction by Allen Iv. Krause, M.D., 
Jolms Plopldns University. Pp. 330; 25 illustrations. Spring- 
field, 111., and Baltimore, Md.: Charles C. Thomas, 1928. 
Price, §3.50. 

This compact and neat little volume ably and invitingly treats 
of tuberculosis from the laboratory standpoint, presenting in readily 
available form a wealth of valuable material, with much technical 
detail ordinarily widely distributed. It is also heljiful to the clini- 
cian, and shoAvs how he can effectively cooperate with the labora- 
tory. The subjects dealt ivith include: the examination of the 
various bodily fluids and secretions, the methods of staining and 
concentrating tubercle bacilli, animal inoculation and the prepara- 
tion of culture media. The tlu-ee tjq)es of tubercle bacilli and 
various nonpathogenic acid-fast bacilli are described. Tuberculin 
tests and tuberculo-complement fixation and other serologic tests 
are discussed as to their clinical application and value, and the 
iwepai'ation of materials is given. Anatomic methods, for example, 
by injection of tissues and by tissue culture, are presented. Allergy 
and immunity are briefly discussed. Much space is devoted to the 
study of induced tuberculosis in animals, and the different results 
in guinea pigs and rabbits are contrasted. About a third of the book 
deals with histologic technique. Laboratory equipment is outlined, 
n extensive and valuable bibliography and an index are appended. 
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Under resistance of the tubercle bacillus something might have been 
said of the effect of chemicals in gaseous form. Potassium iodid to 
produce tubercle bacilli in the sputum is not objected to. With 
Abraham Lincoln and Herbert Ploover the author inclines to the 
split infinitive. 

Filled with information, convenient for reference and available 
for experimenter and routinist, this excellent book by a recognized 
authority promises to receive a hearty welcome. C. M. 


A History of Pathology. By Esmond R. Long, Professor of 

Pathology, UnRersity of Chicago. Pp. 291; 55 illustrations. 

Baltimore: Williams & Wilkins Company, 1928. Price, 85,00. 

Ip we accept one of the best definitions of pathologj^— that it is 
the study of the effects produced on the body by disease— then its 
liistory might easily become coextensive with the history of medicine. 
The author has avoided this pitfall and yet has delved far enough 
into the roots and borderlines of the subject to exhibit a broad view- 
point and to trace its logical development tlu'ough the centuries. 
Incidentally we would have gladly learned when the word pathology 
first came into use; of course, many centuries before the subject was 
first recognized as a specialty. 

The approach is much the same as in Garrison’s History of Medi- 
cine, to which the author gives high praise. The twelve chapters 
are devoted to The Pathology of Antiquity; Galen and the Middle 
Ages; The Pathology of the Renaissance; The Seventeenth Century; 
Morgagni and the Eighteenth Century; The Paris School at the 
Opening of the Nineteenth Century; Pathology in England in the 
First Half of the Nineteenth Centmy; Rokitansky and the New 
Vienna School; Virchow and the Cellular P.athology; Pathological 
Histology and the Last Third of the Nineteenth Century; The Rise 
of Bacteriology and Immunology and Experimental and Chemical 
Pathology. 

The past century occupies about one-half of the text. The subject 
matter is well chosen and apportioned, the style forcible, clear and 
easy and the illustrations are appropriate and for the most part 
fresh and interesting. Some have unfortunately suffered in the 
reproduction. “Here is 'the first definite and systematic account 
of the subject in English and [that] our author has succeeded in 
the execution of his plan tlwough his competence, his praiseworthy^ 
industry and a spirit ever ready to correct errors pointed out or 
ascertained.” (F. H. Garrison in the Foreword.) We agree abso- 
luteh^ with this and also with the author’s statement in the Preface 
that “nothing gives a better perspective of the subject than an 
ajjpieciation of the steps by which it has reached its present state.” 

E. IC. ' 
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Annals of the Picheil-Thomson Research Laboratory, Volume IV, Pari 1. 
The Palhogcnic Streptococci. An Historical Survey of Their Rdle in 
Human and Animal Disease.* Pp. 250, Baltimore: Williams & 
Wilkins Company, 1928. 

Thromboangiitis Obliterans. * By George E. BnoviT>r and Edgar V. Allen, 
collaborating wdth Horlvrd R. Mahorner. Pp. 219; 62 illustrations, 
Pliiladelphia: W. B. Saunders Company, 1928, Price, $3.00. 

European Clinics. By Editorial Staff of European Clinics, Dr. Wii^liam 
Lintz, Editor-in-Cliief. Pp. 347; illustrated. Philadelphia: J. B. 
Lippincott Company, 1928, Price, $5.00. 

A report of the clinics given the 125 doctors comprising the Interstate 
Post-Graduate Assembly of North America, during their ^^sit to England, 
Scotland, Norwaj’’, Sweden, Denmark, Germanj’’ and France in 1927. An 
enthusiastic introduction by the editor stresses the high value of the 
clinics, which were given by men of high-caliber, covering a vide range. 

Mineral Waters of the United States and American Spas.* By William 
Edward Fitch, AI.D. Pp. 799; 37 illustrations. Philadelphia: Lea 
& Febiger, 1927. Price, SS.50. 

Partnership, Combinations and Antagonisms in Disease.* By Edward C. 
B, Ibotson, AI.D. (Loxd.), B.S. Pp. 348. Philadelphia: F. A. Da^is 
Company, 1929. 

The Kahn Test, A Practical Guide.* B}' R. L. KAhn. Pp. 201; 7 illus- 
trations. Baltimore: Williams & Wilkins Compan}’-, 1928. Price, 
$4.00. 


The Fuel of Life.* By John J.ames Rickard AIacleod,^ M.B,, LL.D., 
D.Sc., F.R.C. Pp. 147. Princeton: Princeton Universitj^^ Press, 1928, 
Price, $2.50. 

Diabetic Surgem/.* Bv Leland S. AIcKittrick, M.D., F.A.C.S., and 
Howard F. Root, M.D. Pp. 269; SI illustrations. Philadelphia: Lea 
& Febiger, 1928. Price, .$4.25. 

Contribution a I’ Elude dcs Spirochetides.* By Dr. Auguste Pettit, Pp- 
651; 154 illustrations. Vanves (Seine) Chez rAuteur, 1928. Price, 
54.00. 

Diseases of the Blood.* By A. Pinby, M.D., M.R.C.P. Pp. 195; 20 illus- 
trations. Philadelphia: P. BlakistonA Son & Co., 1928. Price, $4.00. 

Progressive Medicine. Volume IV, December, 1928. Pp. 424; illustrated. 
Philadelphia: Lea & Febiger, 1928. 


NEW EDITIONS.' 

Alcohol: Its Action on the Ihiman Organism. Issued by the Medical 
Rese.arch Council. Distributed in United States by British Libr^ 
OF Information, 5 East 45th Street, Now York City. Second edition, 
1928. Pp. 170. Price, 30 cents. 

A nonpartisan representation b 3 ’’ eminent investigators. 

Reviews followed by an asterisk ■will appear in a later number. 
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The Heart during Anesthesia. — Marvin {Nexo England J. Med., 
1928, 199, 547) discusses in a very interesting paper the question of 
operation upon the patient with the damaged heart. This is a perenni- 
ally active subject of discussion among surgeons and physicians, and 
the author, from his experience in a large number of heart cases, draws 
conclusions which seem to be most sane and sensible. In a certain 
number of cases operation is a necessity in order to save the patient’s 
life, and the cardiac condition must be considered from the point of 
view of doing all that can be done without injury to the organ. In a 
goodly number of cases, howmver, operation might be of great benefit 
to the patient, although not indicated absolutely. Under such circum- 
stances it should be borne in mind that when a patient is able com- 
fortably to carrj'^ on the activities of a normal life the examination 
which discloses a damaged heart should not alter the decision as to 
operation. On the other hand, if early congestive failure is present, 
basing the decision largelj'^ on the subjective symptoms of the patient, 
then the query arises as to whether to operate or not. In these patients, 
with proper teamwmrk between the surgeon and physician* operation 
can be safely carried through to successful termination. Even in 
patients wutli advanced congestive failure, rest, digitalis and dim-etics 
will make the operation successful. The choice of the anesthetic to 
be given to a heart patient is important, but here, almost as now^here else 
is it necessary to employ a skilled anesthetist. Nitrous oxid and 
ethylene are the anesthetics of choice. When given properly there is 
absolutely no stress or strain on the heart, and the patient comes through 
witliout very much more cardiac strain than if he had sunk into a quiet 
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and reslful sleep. Tliree cardiac conditions are likely to cause sudden 
death even when the patient i.s at rest. Syphilitic heart disease with 
aortic insu/ficiency, angina pectoris and heart block are cardiac disabili- 
ties whicli sliould be considered seriously wiien operation is required. 
TJie patient .should be warned that sudden death might occur at any 
time and the slight stimulus of operation might be sufficient to bring 
about a fatal termination. 


Bronchography According to the Passive Technique: the Method of 
Choice for the EoentgenoIogist.—OcrrsNEu (Radiohgit, 1928, 11, 412) 
refers briefly to attempts of the past to visualise the alignment of the 
tracheal-bronchial tree and then discusses the indications for bronchog- 
raphy. Tlie methods that we employ at the ])resent time are, for the 
most part, rather difficult in technique, and those wliich are not difficult 
in technique require the cooperation of a bronelioscopist. The method 
which he uses is technically simple and can be done by any individual. 
The mouth is cleansed with an antiseptic mouth wash and then the 
anterior surface of the anterior ton,sillar pillar is painted wdth a 10 per 
cent cocain solution, from the uvula to the angle between the anterior 
pillar and the tongue, unesthesis being continued until the swallowing 
reflex is abolished, as shown by immobility of the larynx upon attempted 
deglutition. Tlie patient is then given 3 to 4 cc. of a 3 per cent novo- 
cain solution. He is instructed to tip tlie head backtvard, protrude the 
tongue and breathe. Novocain acts as an anesthetic to the tracheo- 
bronchial mucosa. The anterior pillars are again painted with a 10 per 
cent cocain solution, and the patient placed behind the fluoroscopic 
screen. Ho is given 10 cc. of iodized oil in a glass, the head is held 
backward and he is instructed to take a deep breath and while inhaling, 
pour the oil into the mouth. With the abolition of the swallowing 
reflex, the oil may be seen flow'ing from the trachea down to the bron- 
chial tree. An additional 10 cc. is given and in a minute or two it may 
be seen filling the bronchi, the smaller bronchi and the bronchioles. 
Confirmatoiy e\'idenoe may be obtained and permanent record made 
by taking a roentgenogram. The method is extremely simple and may 
be carried out by anyone who has had no special training "with inti'a- 
laryngeal manipulation. Furthermore, the mode of filling may be 
observed under the fluoroscope and yields valuable diagnostic informa- 
tion. The method may be also used for the treatment of bronchiectasis 
and was found to gi^’C 'imry excellent results in a considerable series of 
cases. 

Infection of Laboratory Worker with Bacillus Influenzae. Walker 
(J. Infect, pis., 192S, 43, 300) writes that Pfeiffer’s bacillus is frequently 
present iir respiratory-tract infections. It is difficult, however, to detei- 
mine whether the organism is the primary cause of infection. In the 
present report an accidental infection with Bacillus influenzm occurred 
in a laboratory worker. The course of the infection is described. 
Rhinitis, conjunctivitis and bronchitis were the outstanding features. 
There %vas no fever. The course of the infection demonstrates that 
of the “organism,” at least, ha^m an extraordinary 
cause of respiratory mucous membrane as the primary 
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Congenital Malformations of the Mesentery— A Clinical Entity. — 
—Waugh {Brit. J. Surg., 1928, 15, 438) says that congenital malforma- 
tions of the mesentery are a definite morbid entity of a chronic type 
which may be recognized before operation by careful clinical investiga- 
tion. The symptom complexes to which they give rise cannot be 
explained by i-eference to any of the well-known abdominal surgical 
diseases. The most important physical sign is emptiness of the right 
iliac fossa associated sometimes with an asymmetrical enlargement of 
the abdomen on the left side. These signs follow of necessity, inasmuch 
as the whole segment of the embryonic midgut is involved in a failure 
of rotation and fixation after reduction from the umbilical sac. Radio- 
logical investigation should prove to be more helpful in confirming the 
clinical diagnosis when the special method of barium by mouth for the 
small intestines and a concomitant barium enema for the large bowel 
is followed routinely. Operative treatment may cure the patient; 
alternately it may reveal a pathologic condition for which a rational 
course of treatment may be drawn up subsequently, when the precise 
details of the malformation have been discovered. 


Cholecystitis— A Clinical and Experimental Study.— Wilkie {Brit. J. 
Surg., 1928, 15, 450) claims that in the vast majority of cases of chronic 
cholecystitis in the human subject, the bile is sterile on culture. Cul- 
tures of the whole thickness of the gall-bladder wall most frequently 
give no growth. Cultures from the submucous and outer coats, leaving 
the mucosa intact, have given a grow'th of streptococci in 42 per cent 
of cases. Bile has been shown to inhibit the growth of these strepto- 
cocci. The lymph gland along the cystic duct in cases of cholecystitis 
has been shown to yield a growth of streptococcus in 86 per cent of 
cases. Bacillus coli was recovered from the bile in only 6 per cent of 
cases. In the one case in which this organism ivas recovered from the 
cystic gland contamination by bile could not be excluded. The strepto- 
, coccus of cholecystitis is a short-chained type, produces smooth, non- 
hemolytic colonies on agar and grows readily on glucose broth. Injec- 
tions of saline suspensions of this organism into the lumen of rabbits’ 
gall bladder produced no change. Intramural injections of strepto- 
cocci into rabbits’ gall bladders produced a progressive chronic chole- 
cystitis from which the organism was readily I'ecoverable. With the 
cystic duct ligated intramural injections produced a chronic empi^ema 
with marked intramural changes. Small calculi were produced with 



2SG 


PKOGRESS OF MEDICAL SCIENCE 


botli types of intramural injection. Wlien the cystic duct was ligated, 
the calculi contained calcium and cholesterin, when the cystic duct was 
patent— cholcstcrin only. Intravenous injection of the streptococci, 
when repeated, produced a progressive clmonic cljolccystitis ndth the 
formation of cholesterin stones. Separation of the gall bladder from the 
liver wdtli interpolation of the omentum to e.vclude infection by lymph 
spread from the liver, along with ligation of the cystic duct, did not 
prevent the development of cholccy.stitis when streptococci were 
injected intravenously. The intramural pathologic changes produced 
c-xperimentally, resemble in every detail the changes seen in the human 
gall bladder in cholecystitis. Cholccy.stitis would appear to be a blood- 
borne streptococcic, intramural infection. 


Exostoses Occurring in the Os Calcis as the Result of Gonococcal 
Infection. — Wade (J. ZJro., 1928, 20, 2o0) claims that primarily the 
causative organism is the gonococcus. Dorsey reports that the gono- 
coccus has been found in spurs. TJ)c present author, however, has 
failed to demonstrate the organism in the osseous deposit. The 
pathology that occurs is evidently first a periostitis occurring at or near 
the attachment of the plantar fascia and the attachment of the tendo 
Achilles folloived by a deposit of calcium salts in the sheaths of the 
tendons. Some eontend that a bursitis is the primary pathology with 
the subsequent spur formation. Many of the patients who are badly 
disabled by gonorrheal rheumatism are truly sufferers of gonorrheal 
spurs and after all of the infection in the genitourinary tract has been 
eliminated, the e.xisting disability may be terminated by removal of the 
spurs. For a complete recovery after operation the patients must ha^^e 
the focus of infection entirely removed. Spurs may quickly recur in the 
event of a subsequent infection. Trauma and flat feet play an im- 
portant part in the production of spurs. Spur formation can be pre- 
vented in the stage of periostitis by placing the parts at rest and by well 
directed local treatment. Sodium iodid intravenously is of great service 
in this stage. The incision of choice is the one directl}' down upon the 
point of pathology. 

Thyroid Adenomata. — Rogers J. Svr;/., 1928, 5, 265) claims that 

there are tw'o varieties of thyroid adenomata : (a) True, interstitial or fetal 
and (b) pseudovesicular or colloid, “colloid nodules.” These terms 
have regard for the nature and probable origin of the tumors. The f^al 
tumors occur in young subjects and are hard encapsulated bodies either 
single or multiple. They are true blastomata. The colloid nodules 
occur in older women; they are always multiple. They are not true 
blastomata, but degeneration nodules wliich become encapsulated by a 
process of vesjcles distended with colloid in groups, intervening between 
which other vesicles are compressed and distorted until ultimately they • 
form capsules around each of the gzwving nodules. Either . variety oi 
adenoma may become cystic. Adenoparenchymatous goiter is very 
common. It almost invariably occurs in women. This form may be 
toxic and may produce pressure at the root of the neck. One or both 
t yroid lobes may be affected. Adenomata, whether occurring singly 
of are treated by resection — enucleation, the essential details 

oi which procedure are given in the paper. 
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Cistern Puncture in the Treatment of Cerebrospinal Meningitis. — 
Following upon the w'ork of Ayer, Hartwich, Peet and others, Palsco 
{Wien. Idin. Wclmschr., 1928, 41, 1182) reports his experiences in the 
successful treatment of two severe cases of cerebrospinal meningitis by 
cistern puncture and tlie injection into the cistern of antimeningococcus 
serum. Only four other cases similarly treated were found by him in 
the literature. He discusses the ratioitale of this method of treatment 
emphasizing the fact that it assures an effective and complete distribu- 
tion of the serum throughout the subarachnoid spaces of the brain and 
even into the brain, ventricles which is not the case following serum 
administration by lumbar puncture. He says that the method proves 
comparatively simple, especially when opistliotonus has not developed 
to a degree sufficient to prevent placing the patient in a sitting position. 
Not only is the serum distribution more complete and effective than by 
lumbar puncture, but drainage also is more effective, and in those cases 
where a block has developed it would seem to be the only satisfactory 
method of treatment. Injection of serum into the cistern does not 
seem to be associated with danger of injury to the pons or medulla. 
This method of injection is usually followed by severe headache, sweat- 
ing and vomiting which, however, rarely last for more than ten to 
twenty minutes and are not sufficient to outweigh its many advantages. 

The Treatment of Syphilitic Diseases Including That of the Central 
Nervous System with Sulphur Oil. — Following his successful treat- 
ment of 4 out of 7 patients with general paresis, Schroeder {Klin. 
WcTinschr., 1928, 7, 1636) endeavors to determine whether sulphur oil 
has true antisyphilitic actions or whether the beneficial effects in general 
paresis are due to its property of producing a febrile reaction analogous 
to that produced by malaria inoculation. He reports several small 
groups of cases of primary, secondary and tertiary syphilis which he 
treated by the intramuscular administration of sulphur oil without the 
use of recognized syphilitic drugs. He concludes from the effects in 
these cases that sulphur oil has a definite and rather marked specific 
antisyphilitic action in all stages of the disease. Although this agent 
brings about a change in tlie Wassermann reaction from positive to 
negative, this change is not permanent in all cases. He feels that 
sulphur oil cannot, tlierefore, be regarded as a satisfactory agent for 
the treatment of syphilis when used alone and thinks that it should be 
used only in conjunction or alternating witli recognized antisyphilitics. 
He notes in addition to its beneficial effects, which seem especially well 
marked in syphilis of the central nervous system, that it seems to be 
well borne in the presence of severe vascular disease and in pregnant 
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women. In tlic latter, liowever, it must be administered carefully in 
order to avoid a marked rise of tcm])eraturc. In view of the demon- 
stration of antisyphilitic action by sulphur oil, the author raises tlie 
question as to how far one should go in the endeavor to produce a 
marked febrile reaction, although he admits that in certain cases such as 
general paresis such a reaction is apparently of itself a valuable thera- 
peutic measure. 

Alcohol Injection in the Treatment of Gangrene.— -Handley {Brit. 
Med. J., 1928, ii, 593) discusses the value and the serious disadvantages 
of Leriche’s periarterial sympathectomy in the preventative treatment 
of gangrene, and contends that the periarterial injection of alcohol is 
equally effective and is devoid of many of the disadvantages of the 
Leriche operation. The technique is not difficult. The e.xposed artery 
is injected at four points around its circumference with 2 to 3 minims 
of alcohol at each point. The finest possible needle is employed and 
is introduced obliquely and nearly parallel with the long axis of die 
artery. This injection produces a white band about | inch wide encir- 
cling the vessel. The effects are immediate, and the initial constriction 
present in the Leriche operation is absent, there being no vasoconstric- 
tion, but, on the contrary, immediate distal dilatation. This fact is of 
particular value in cases where gangrene is threatened. The effects of 
the Leriche operation last for onl^'- a few weeks, while the dilatation 
secured from injection may last for more than a year. The one great 
disadvantage of alcohol injection is die fact that its results are uncertain, 
probably due to anatomic differences in the distribution of the vaso- 
motor nerves, so that occasionally no dilatation at all ensues. The 
indications for its use are not well established, but since it is probably 
safe its trial is justified wherever it seems to be indicated. It maj'^ be 
recommended in cases of threatened or incipient senile gangrene of a 
lower extremity, and should, if possible, be employed in the prodromal 
period. It seems to be useless in Buerger’s disease, and is of doubtful 
use in Rajmaud’s disease. 

Histamin Action and Blood Regeneration,— In an endeavor to throw 
some light on the problem of the nature of the substance in liver extracts 
which is responsible for blood regeneration, J. Pal {Dentsch. vied. 
Wchnschr., 1928, 54, 1544) having observed tliat some of those liver 
extracts employed for their depressant action on the blood pressure 
also produced notable blood regeneration, undertook to study other 
tissue extracts and found that those containing histamin all produced 
blood regeneration. Similarly, he finds that small doses^ of histamin 
itself stimulate the regeneration of the red cells in pernicious anemia, 
in secondary anemia and even in normal persons. Along Avith fhis 
effect on blood regeneration there is also a stimulation or a restoration 
of the failing appetite just as Avith the administration of liA^er itself or 
the effective extracts. From these obsei’A'^ations, he concludes that 
histamin is, perhaps the most important, of the substances responsible 
tor promoting regeneration of the blood. He also concludes that blood 
regeneration is itself tlie factor that is responsible in anemic and cachec- 
K^eral 1 of appetite and the improAmment in their 
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Newer Aspects of Acidosis. — Marriott and Hartmann (J. Am. 
Med. yissn., 1928, 91, , 1675) state that the contributing factors in 
acidosis are increase of normal acids such as lactic, phosphoric and 
sulphuric; the loss of fixed base; and maintenance or failure of main- 
tenance of normal osmotic pressure. The explanation of the means by 
which such factors operate lies in the effects of dehydration due to diar- 
rhea, vomiting or polyuria; abnormal metabolism giving rise to abnormal 
organic acids, and failure of the kidney because of oliguria or actual 
renal injury to adjust by urinary secretion for such changes. Water 
loss due to diarrhea would naturally be expected to increase the concen- 
tration of all solutes in the plasma except those which may be secreted 
in the gastrointestinal canal and into the urine. In the dehydration 
accompanying severe diarrhea oliguria occurs, so tliat loss of solute by 
the urine may be neglected. There apparently occurs loss of base 
bicarbonate by way of the bowel because of its secretion from the 
plasma into the pancreatic and intestinal juices. The early picture of 
the anhydremia is brought about chiefly by water and base bicarbonate 
loss in the stool. Where the dehydration is caused solely by vomiting 
as in pyloric or high intestinal obstruction, there occurs a loss of gastric 
juice which contains hydrochloric acid and a small amount of fixed base. 
A dehydration of this sort would give rise to a diminished base chlorid 
content of the plasma with increase in base bicarbonate or an alkalosis. 
If dehydration is brought about largely by a polyuria as in diabetes, tlie 
urine carries out not only dextrose and water but also important salts. 
The loss of these substances is important in producing diabetic acidosis. 
In severe chronic nephritis, urinary secretion is at fault as a result of 
renal injury, and acids such as phosphoric and sulphuric are insufficiently 
removed. There also occurs a loss of fixed base from the plasma in 
excess of the usual loss. This is due to a failure of the kidney to substi- 
tute ammonia for the fixed base of the plasma salts and secondarily 
from failm’e of the kidney to maintain the normal maximum hj^drogen- 
ion concentration of the urine. 


Healing in Infantile Scurvy as Shown by X-ray.— McLean and 
McIntosh (Am. J. Dis. Child., 1928, 36, 875) in a long paper enumerate 
the types of disturbances found by Roentgen rays of the long bones in 
infants wnth scurvy, and describe the changes during the process of 
healing. In 115 roentgenologic examinations of 52 patients with scurvy 
particular reference was made to the variation in the picture according 
to the stage of the disease. The relative value of the Roentgen ray signs 
of scurvy from the viewpoint of diagnosis in acute cases and the rela- 
tive frequency of the various signs presented for all stages are sho'wn 
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in flicir tabulations. TJiey found it necessary to take the rachitic 
factor into consideration as its presence often modifies the scorbutic 
picture. Tliey found a decided tendency for the scurvy to heal by 
the laying down of new Unas of calcification. Hematoma of large 
size n-as noted to lun^e left their mark as long as three years in the form 
of unilateral thickening of the shaft. Disturbances of nutrition 
may alter the rate though not the general order of the changes. These 
changes vai’y from fibrous tissue trabecular changes through to cal- 
cification. 


The Preventorium Child.— Bronfin (Am. J. Du. Child., 1928, 36, 
931) reviewed tlie records of 300 preventorium children and made a 
study of the roentgenograms. An undenveight of 7 per cent or more 
was found in 70 per cent. In 45 per cent definite cervical or submaxil- 
lary lymphadenitis was noted. In 30 per cent, fever was a prominent 
symptom. An appreciable difference was not obser-\^ed in tire sympto- 
matology or physical signs between the tonsillectomized and the non- 
tonsillectoraized groups. The greatest incidence of clinical disease and 
positive physical signs was noted in those vdth a history of definite 
exposure. Physical signs were often negative when tire history and 
symptoms pointed to active disease. The Roentgen rays were of the 
greatest importance in diagnosis when correlated with the other symp- 
toms. Of the entire series, only 72 roentgenograms of the chest were 
considered within the normal. Calcification at the hilum, strongly 
suggestive of tuberculosis, was observed in only 22 per cent, but it is 
believed tliat the incidence would have been gi-eater if films in the 
oblique position had been taken. Primary foci were detected in 11.6 
per cent, and in 11.3 per cent there was noted frank parenchymal pul- 
monary infiltration. Attention was called to the difficulty in making a 
diagnosis of tracheobronchial tuberculosis, which in this series was 
frequently responsible for active symptoms and was often attributed to 
other causes. Under treatment, symptomatic improvement invariably 
occurred. Unremitting supervision was necessary for in many patients 
there was a recurrence of symptoms witli increased physical activity. 
A notable recession was not noted in either the cervical or the tracheo- 
bronchial glands after prolonged periods of continued heliotherapy. 

A Clinical Study of Enuresis.— Bleyeb (Am. J. Dis. Child., 1928, 
36, 989) says that a clinical study of certain factors commonly held 
accountable for enuresis failed to show their relations to this disease. 
Cures in this series of cases amounted to about SO per cent and were 
accomplished without regard to any of these factors by measures 
directed to the bladder itself. A study of the incidence of enuresis in 
relation to sex suggests that the cause of this disease does not exist in any 
anatomic or physiologic peculiarity external to the opening of the 
bladder. The role of tlie voluntary nervous system is unimportant in 
enuresis. This disease is a disturbance of the physiolog^'^ of micturition, 
probably due to stimuli arising in tlie bladder itself which for the time 
being place it beyond the control of the Avill. Discipline plays no part 
enuresis, since this disease does not owe its origin to a lack of 
i^ipline nor is it controlled by this measure. In conformity with the 
e ni ion evolved in this study, the term enuresis vera is suggested to 
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indicate that type in which dissociation between the brain and the volun- 
tary nervous system, as concerns the physiology of micturition, actually 
appears to exist, and the term pseudoenuresis is reserved for that type 
of defective control which can be relieved by measures designed to 
influence the will or to obtain the cooperation of the child. Atropin 
and massage of the bladder were the only measures found to be effective 
in the treatment of true enuresis. 


Restlessness in Infancy.— Lippman (J. Atn. Med. Assn., 1928, 91, 
1848) recommends certain measures to control restlessness in infancy. 
Every attempt should be made to insure the mother rest and relaxation 
in a peaceful environment. The presence of the child in the home 
should not preclude other emotional outlets for the parents. The 
greater share of the management of ‘the restless infant, as far as is 
practical and possible, should be turned over to other persons than the 
parents. Frequent dietary changes may be necessary before the ideal 
food or schedule can be realized. Every reliable known means of 
relieving air swallowing should be utilized, even to the extent of tem- 
porary removal from the breast. The measm-e of placing the infant to 
the breast in a drowsy sleepy state should be employed. The suggestion 
of using chloral to produce this sleepy state should be considered. 
Atropin should be used. The author urges its use up to the point of 
tolerance. 


DERMATOLOGY AND SYPHILIS 
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JOHN H. STOItES, M.D., 

PROFESSOR OF DERMATOLOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 
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AND 

STANLEY O. CHAMBERS, M.D., 

ASSISTANT PROFESSOR OP DERMATOLOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 

UNIVERSITY OF PENNSYLVANIA. 


Alopecia Areata. — Pusey {Arch. Dermal, and Syph., 1928, 17, 701) 
has recently briefly reported a case of alopecia areata apparently the 
sequel of severe emotional stress and nervous shock. 

Industrial Dermatoses. — The lesions are classified by Foerstee 
{Arch. Dermal, and Syph., 1928, 17, 585) into toxicodermias, involving 
a sensitization factor, localized occupational dermatitis, limited to sites 
of contact with the irritant, and occupational eczema, which persists, 
extends and recurs after the exciting cause is removed. Periodic inspec- 
tion, physical examination before employment and the building up a 
selected, resistant personnel in occupations involving irritants are 
emphasized. Treatment at the onset should be properly planned, for 
prolonged attacks often follow the injudicious use of irritant routine 
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rmit-nkl aj)j)licatioiis, A complete cure of the first attack is important 
to j)rcvent relapse ant! clironicity. Cleanliness, obtained by making 
the clean-up time part of the working hours, has great prophylactic 
value. The_ investigation of the systemic background of the indi- 
vidual case is as important in industrial as in nonoccupational der- 
matoses, "Compensation is not dependent on any implied assumption 
of perfect Ivealth” in the worker. The mere fact of hiring him is a 
presumption of good health, and his dermatoses of occupational origin 
are, therefore, compensable even tliough a predisposing cause ante- 
dated his employment. In the discussion of this paper, the influence 
of carriers and disseminators of pyogenic infection was emphasized, and 
the ^'alue of rotating workers through short periods in jobs involving 
contact with irritants. The necessity for the dermatologist and the 
industrial physician knovdng the trade processes as well as tlie medical 
aspects, of industiaal cutaneous disease was also stressed. 


GYNECOLOGY AND OBSTETEICS 


UNDER THE CHARGE OF 

CHARLES C. NORRIS, M.D., 
rnoFESson of obstetrics and gynecology, school of medicine, 

UNIVERSITY OF PENNSYLVANIA, PHIL-^DELPHIA, P.\., 

AND 

FRANK B. BLOCK, M.D., 

instructor IN GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Kidney Destruction by Irradiation.— One of the most unpleasant 
sequels of the radical operation for the removal of uterine cancer is tlie 
dei^elopment of a urinar^• fistula as the result of injury to one of the 
ureters. If the fistula does not close spontaneously after a fair period of 
time, there are two choices for the patient, plastic operation on the 
ureter, including various types of implantation into bladder or bowel, 
and I’emoval of the corresponding kidney. In many cases an attempt to 
treat the fistula by a consenuitive procedure is out of tlie question on 
account of the extent of the primary operation and the hazard which 
would accompany a secondary operation in such a field so that if the 
patient is to be relieved it must be by removal of the kidney. It has 
•been shown by animal experiments that if sufficient irradiation of the 
Roentgen rays be given to tlie kidney, its function mil be seriously 
impaired and finally cease altogether. Appljdng this fact for tlie fii’St 
time to the human being, Klein {Zeniral b.f. Gynak., 192S, 52, 1500), of 
Prag, reports that in 4 cases of ureteral fistula following the Wertheini 
operation, wliich could not have been helped except by nephrectomy, 
irradiation was given to tlie kidney on tlie side of tlie injury and in each 
Excretion ceased and the patient became entirely re- 
'e p ler trouble. This is a form of therapy wliich is well wortli 
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remembering because none of us can tell when we might have a case of 
ureteral injury on our hands in which the risk of further surgery might 
be attended with too much danger and it Avould be A^ery comforting to 
know that such cases have been entirely relieved by Roentgen ray treat- 
ment of the kidney. 

Pelvic Inflammatory Disease.— On several previous occasions, Ave 
have discussed the Amriable views in regard to the surgical treatment 
of pehnc inflammatory disease and have quoted the opinions of leaders 
in the profession both in this country and in Great Britain but have 
apparently overlooked some of the reports coming from Central Europe. 
It is of considerable interest therefore to refer to a Avell-prepared report 
Avhich has been presented by Sztehlo (Zcntralbl. f. Gyn&k., 1928, 52, 
2233) of Budapest. The report is based upon 233 patients Avho were 
operated upon for suppurative pehnc inflammatory disease in his clinic, 
of which Lovrich is chief, during a period of fourteen years. In the 
acute stage of the disease, they do not operate except upon Antal indica- 
tions. In the chronic stage, they operate upon patients Avho have been 
free from any foA^’er for a period of from six to twehm months and then 
only after a thirty- to forty-minute treatment with diathermy produces 
no febrile reaction. All of the operations are performed by the abdom- 
inal route, never by Avay of the vagina. In most of the cases that are 
operated upon, consevAmtiAm surgery is the rule, only in rare instances 
is the uterus removed by supravaginal hysterectomy and in no case 
have they performed complete hysterectomy. In removing the tubes, 
the Avedge excision of the cornual portion is alvmys performed. Vaginal 
drainage is employed if the abscess sac is ruptured during removal and 
pus is spilled or Avhen satisfactory peritonealization cannot be accom- 
plished and also in those cases where there is bloody oozing which can- 
not be controlled by other means. While the blood-sedimentation test 
has been used frequently to determine when the patient is ready for 
operation, the results have not by any means been what could be desii-ed 
since more than half of the patients who died following operation had 
a sedimentation time of oA^er an hour. He belieA'^es that the result of the 
operation eannot be predicted by any test and does not depend entirely 
on the virulence of the bacteria, the asepsis or technique of the opera- 
tion but upon the unknoAvn factor of the resistance of the indiAudual 
patient. As a demonstration of this point he cites 2 cases Avhich Avere 
operated upon on succeeding days for the same condition. Both had 
the same preoperative preparation, normal blood findings and a sedi- 
mentation time of over an hour and gave no febrile reaction folloAAnng 
diathermy. At operation bilateral pus tubes Avere remoA^ed in each 
case. One patient had hemolytic streptococci in the pus and she made 
an afebrile recoAU'.ry; in the other patient only sterile pus Avas obtained 
but she died on the third day from symptoms of general peritonitis. 
In this series of 233 cases there Avere 10 deaths (4.3 per cent mortality) 
and the operations performed consisted of remoA'al of one adnexa in 
19.3 per cent, removal of both adnexa in G1.6 per cent, removal of one 
adnexa and the opposite tube in 10 per cent and supravaginal removal 
of the uterus in 9.1 per cent. Satisfactory postoperatRe results Avere 
obtmned in 89 per cent of the cases and secondary operation Avas called 
for m only one case (0.4 per cent). The good postoperative results axe 
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largely attriliuted to the frequent employment of vaginal drainage, it 
Jiaving been employed in over half of the cases. Tlie following table, 
presenting the mortality e.vperience of several European clinics will be 
of interest to the American gynecologist: 

• Per cent 

mortality. 


Tiialer, lOS radical operations • . .8.6 

Thaler, 262 conservative operations 5.3 

Werner, 193 radical operations 6.7 

Werner, 94 conservative operations 2.1 

IC, Eraenkel, 372 radical operations 6.6 

Erigyesi, ? radical operations 7.5 

Frigyesi, ? conservative operations 4.5 


Sarcoma of the Uterus. — In an investigative search for information 
relative to sarcoma of the uterus Miller and Rogers (iYcta England 
Med. J., 192S, 198, 927) have gone over the records of the Massachu- 
setts General Hospital for the period from 1876 to 1926 and found 25 
cases of sarcoma of the uterus, constituting 1.4 per cent of tlie number 
of uterine fibroids which were observed during that time. They found 
that sarcoma- of tlie uterus presents no pathognomonic signs or symp- 
toms and is usually mistaken for myoma. It may, but does not neces- 
sarily originate in a preexisting myoma but any rapidly growing fibroid 
tumor should be suspected of being sarcomatous. At every operation 
for fibroid tumor the specimen should be carefully examined to deter- 
mine if sarcoma be present and if so the operation should be made very 
radical. In this series the chief symptoms were bleeding in 68 per cent, 
pain in 52 per cent, abdominal tumor in 40 per cent and loss of weight 
in 12 per cent. In the follow-up study, 48 per cent w'ere not traced and 
but 4 per cent were well six years after the operation. 


OPHTHALMOLOGY 


UNDER THE CHARGE OF 

WILLIAM L. BENEDICT, M.D., 

HEAD OF THE SECTION OF OPHTHALMOLOGY, MAYO CLINIC, ROCHESTER, MINN. 


Ocular Complications of Diabetes.— Gifford {Med. Clin. North 
America., 1928, 12, 423) states that true diabetic cataract may occur, 
but is rare, while senile cataract occurring in the diabetic is common and 
does not differ from cataract in the nondiabetic. With a little preopera- 
tive care to reduce tlie urinary sugar to the minimum, operation in these 
cases is not attended b^'' anj'^ great risk. What may be called a true 
diabetic cataract is characterized by the appearance of fluid vacuoles 
under tlie capsules of both lenses, wdiich progi'esses rapidly to complete 
opacity in periods of a few weeks to six months. There may be an 
changes in refraction during the course of diabetes. When 
oo sugai becomes sudden^' high, the osmotic pressure of the 
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blood becomes low through the pourmg of the fluid into the blood from 
the tissues and the loss of sodium chloride from the blood. This fluid 
of low osmotic pressure is able to penetrate the lens capsule, causing 
the lens to swell, with resulting myopia. If blood sugar is lowered, the 
lens gives up the water, becomes flatter than normal, with resulting- 
hyperopia. The serious change in diabetes is diabetic retinitis. Tv^o 
types of lesions are seen, white patches which are usually small and 
single, seen in the central region and around the nerve. Hemorrhages 
along large vessels are not far from the nerve head. The author refers 
to the paper of Wagener and Wilder, they reporting that retinitis was 
not seen in the severe forms of pure diabetes but the mild, easily con- 
trolled cases with some evidence of vascular disease, and the retinitis 
was due to arteriosclerosis. Author finds nothing in this article on 
which they based their findings as to the vascular origin of the retinitis. 
Since this report American ophthalmologists may have been inclined 
even to doubt the existence of pure diabetic retinitis. The presence of 
retinitis in a diabetic does not indicate a particularly grave prognosis in 
cataract as does albuminuric retinitis. 


Oculogyric Crises in Chronic Epidemic Encephalitis.— McGowan and 
Cook (Brain, 1928, 51, 283) state that it is doubtful if the tonic eye 
spasms, termed by the French, crises oculogyres, occurred before 1923. 
The incidence of these cases is increasing. . In this series of 23 cases 
taken from a total of 136 cases of encephalitis the earliest case com- 
menced in 1923 and the earliest epidemic which lead to a case was that 
of 1919. The shortest interval between the acute attack and the 
appearance of the crisis has been a few months and the longest eight 
years. All cases are associated with Parkinsonism, the onset preceding 
that of the crises. Age and sex are unimportant. Other ocular symp- 
toms are not more frequent than in ordinary encephaUtis wdthout 
crises. The crises are in the nature of tonic seizures not always confined 
to the eye muscles but frequently involving the muscles of the head and 
neck. Pain is an unusual concomitant, but physical distress of various 
kinds is very common. The eyes may become fixed in any position and 
this position may change during a crisis or between crises. In one case 
the eyes took a position of forced convergence and in three a fixed stare 
to the front. This variability is important in determining the site of the 
lesion. The most common position is either straight up or upward and 
to either side. The eyes may remain fixed from a few seconds to several 
hours. Fatigue is an important factor in the onset of the attacks 
because they occur most often in the afternoon or evening. Usually 
there is no obvious exciting cause. It is occasionally possible to shorten 
or prevent attacks and suggestion is the most potent agent in this respect 
but it is misleading to regard these cases as hysterical in nature because 
the increased suggestibility of the encephalitis is due to an interference 
wntli normal cortical control and a cutting ofi of its inhibitory influence. 
The casual lesion of oculogyric crisis lies in associational mechanism 
situated above the four supranuclar centers subserving conjugate move- 
ments the theory being accepted that there is a supranuclear center for 
lateral conjugate movements and one for vertical movements on each 
side. In a certain number of cases the crises tends to disappear with 
time and this is especially true in those treated with hyoscin hvpo- 
dermically. 
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Gross and Microscopic Pathology in Twenty-three Consecutive 
External Frontal Ethmosphenoid Operations,— Slmpson and Habbis 
(Aim. Oiol., RlnnoL and LaryngoL, 1928, 37, 452) found in all cases a 
hyperplastic submucosa infiltrated witli all types of acute and chronic 
inflammatory cells, as well as periosteal thickening. Most cases revealed 
many submucosal thrombotic bloodvessels. In several instances 
ulceration of the mucosa Avas seen. Metajdasia occurred in those cases 
of prolonged clironic iri'itation. Grossly, of the 23 cases, periostitis 
occurred in 20, polypi in 12, osseous necrosis to point of perforation in 3, 
cysts in 2, and osteoma in 1. A brief resume of each case is given. 
Some of the cases, which were clinically chronic, were found to present 
microscopic eiddence of acute inflammation, and, vice versa, in one acute 
case much evidence of chronic pathological change was encountered. 
Tlie authors believe that some acute processes are only acute exacerba- 
tions of a chronic condition. 


Cystologic Examination in the Diagnosis of Infection in the Nasal 
Accessory Sinuses.— Convinced that the macroscopic examination of 
washings from the paranasal sinuses is not a trustworthy diagnostic 
procedure, and basing the rationale of his method on the fact that 
cellular elements are absent in the irrigating fluids from normal sinuses, 
Sewall (Ann. OtoL, Rhinol. and jMryngoh, 1928, 37, 642) describes 
the technique of irrigation of the maxillary sinus as a means of obtaining 
material for microscopic exsimination of the antral contents. In the 
interpretation of the cytological picture on the glass slides as indicatwe 
of the pathologic lesion in the sinus, lie relies on the predominance of 
polymorphonuclear leukocytes as pointing to an acute inflammatory 
process, and of mononuclear forms as suggesting less acute inflamma- 
tion. Certain technical sources of errors are discussed. The author 
states that, although the method may become a useful diagnostic pro- 
cedure in all the paranasal cavities, he has employed it in only the maxil- 
larj'^ and sphenoidal sinuses. He considers it as an adjunct in diagnosis 
of sinus disease, along with such other important aids as historj”^, symp- 
toms, physical findings and Roentgen ray. 

Otologic Observations in Trauma of the Head. A Clinical Study 
Based on 42 Cases. — Disregarding their medicolegal aspects, injuries 
to the head comprise a most important and alluring field in medicine 
and surgery — a field which, either directly or indirectly, embraces vir- 
tually all departments of medical activity. In analyzing the otologic 
^ series of 42 cases. Grove (Arch. Otololarynol., 1928, 
various mechanical, anatomic, pathologic and clinical 
ea traumata. He emphasizes the importance of e.xamination 
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as soon after tire injury as possible, and also at regular intervals over a 
considerable period. The sevei'ity of the trauma does not bear any 
direct relation to the development or degree of cochlear and vestibular 
symptoms. Within the temporal bone hemorrhages were found to Ise 
the outstanding lesion. Hemorrhage from one or both ears occurred in 
9 cases and indicates a longitudinal fracture of the temporal bone. 
Such cardinal symptoms of vestibular injury as vertigo and spontaneous 
nystagmus were encountered and carefully analyzed. Deafness was 
complained of in 14 instances and was found in 31, of which 28 had 
symptoms referable to the vestibular apparatus. Complete unilateral 
deafness occurred once. Headache was the commonest complaint. 
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Cholecystography. — From their experience with the oral method in 
1500 patients, Lockwood and Skinner {Radiology, 1928, 11, 7) conclude 
that neither hyperchlorhydria nor achlorhydria have any effect on the 
shadow of the gall bladder. In 70 per cent of the patients with per- 
nicious anemia cholecystography indicated disease of the gall bladder, 
39 per cent having stones; several of the patients improved after opera- 
tion. Of patients having myocardial degeneration 71 per cent responded 
abnormally to cholecystography. In cases of infectious arthritis, 69 
per cent had cholecystographic evidence of gall bladder disease and 15 
per cent exhibited shadows of stones. 


Metrosalpingography with Iodized Oil.— Introduced by Sicard and 
Forestier in 1922, the roentgenography of the uterus and tubes after 
injection of iodized oil has been of great service. Rubin and Bendic 
{Am. J. Roent. and Rad. Therap., 1928, 19, 348) remind the reader that 
bjf this means the uterus and tubes are not seen, but a' perfect cast of 
their cavities is demonstrated. The uterine cavity is triangular, in 
shape, the intrauterine diameter averaging about 4 cm. in wddth, the 
narrowest portion being at the internal os. The length of the uterine 
cavity is about 5 cm. when the uterus is subjected to a pressure of about 
100 mm. of mercury. The tube consists of two parts— the isthmus and 
the ampulla.. The isthmus is divided into an intramural portion and 
the isthmus proper. The ampulla can be divided into the ampulla 
proper and fimbria (or infundibulum). The short intramural portion 
of the tube varies from 0.5 to 1.5 cm. in length and is often constricted 
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at eacli end. It usually curves downward and outward but the writers 
saw no multiple curves and angles as described by certain authors. TJie 
isthmus proper is seen as a narrow band, often hairlike, sometimes 2 mm. 
broad. It varies in length from 3 to 10 cm., the average being about 
5 cm. Its direction is usually downward and outward and it seldom 
exliibits any angulations. The ampulla is much wider and always 
appears irregularly coiled. Its usual width is about 5 mm. and in 
length it varies from 4 to 10 cm. The fimbria can be seen as a triangular 
mass, often having on one side a concavity corresponding to the surface 
of the ovary. 


Radium Treatment of Tonsils.— Comparing radium treatment with 
tonsillectomy, Williajis {Am. J. Roeiit. and Rad. Thcr., 192S, 19, 334) 
thinks that the advantage rests with the former. Tonsillectomy entails 
the use of an anesthetic and the shock of operation; other tissues may 
be removed; hemorrhage, infection or great soreness in the throat may 
result, and a week or more may be required for recovery. Radium 
treatment avoids the use of an anesthetic and is painless; causes no 
shock, hemorrhage, infection, or pulmonary complications, and the 
patient’s occupation is not interrupted. Radium has a wider field of 
usefulness than that covered by tonsillectomy in that it can be employed 
for patients who are not good operative risks, and, Avhat is also impor- 
tant, for treating diseased lymphoid tissue in the pharynx and other 
parts of the thi-oat. When radium treatment is available and can be 
carried out properly, tonsillectomy, as a rule, should not be done. 


Physical Therapy in the Treatment of Illnesses Caused by Light, 
Heat, Cold, Mechanical Irritation, etc.— In the treatment of certain 
diseases, set rules may be given for the application of physical agents, 
such as light, heat, cold and mechanical irritation wdiich apply to the 
average individual and enable one apparently to obtain ma.ximum 
benefit with a minimum of harmful result. In this paper by Duke 
{Arch. Rhys. Thcr., X-ray, Radium, 1928, 9, 193) are described cases 
which show that such rules cannot be applied universally. Some indi- 
viduals are highly sensitive to the action of one or more of the physical 
agents mentioned. In these the application of physical agents in average 
dosage causes harmful and even dangerous results. Illnesses in patients 
of this type caused by physical agents as they are encountered under 
natural conditions are often extremely severe. The symptoms observed 
can be classified under such terms as urticaria and dermatitis of greatest 
severity, rhinitis, cough or asthma, gastrointestinal disturbances of 
mild or extreme grade, urological disturbances, such as irritable bladder 
or even renal colic. The fact is, that few tissues are immune to disturb- 
ance caused by the effect of physical agents in sensitive individuals. 
The illnesses are extremely specific and are caused in a given individual 
usually by one and only one specific physical agent. For example, 
those caused by light, may be caused by certain rays of light at tlie 
violet end of the spectrum and by light only. In those sensitive to cold, 
sym^oms may appear only after exposure to cold between certain 
specific grades, such as between 5° and 15° C. Brilliant therapeutic 
■ obtained through the avoidance of the agent to wliicb 
u IS sensitive or through the appropriate application of the 
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agent in repeated gradually increasing dosage. This frequently gives 
rise to tolerance. For example, through the use of increasing dosage of 
light in light sensitive cases, cold in cold sensitive cases, heat in heat 
sensitive cases or of friction in friction sensitive cases a degree of toler- 
ance can frequently be obtained which enables the patient to withstand 
such dosage as he encounters under natural conditions — in fact, the 
agent previously harmful after treatment usually becomes beneficial. 

The Roentgenogram in Mastoid Disease.— While emphasizing the 
substantial aid of roentgenography in mastoid diagnosis, Taylor (Am. 
J. Roent. and Rad. Therap., 1928, 19, 522) insists that it should not 
outweigh the clinical findings and the latter should furnish the chief guide 
to procedure. A history of a previous acute otitic infection must be 
taken into consideration in estimating the significance of a localized area 
of destruction shown by the roentgenogram. A mastoiditis which 
shows only mild involvement, as evidenced by decreased illumination 
and slight destructive changes may clear up without opei’ation. Pro- 
gress of destructive changes in an acute otic infection indicates that the 
lesion is active. 


' Insufflation of Carbon Dioxid in the Roentgen Diagnosis of Tubal 
Obstruction. — From experience with 66 patients, Rubin (Radiology, 
1928, 11, 115) strongly prefers insufflation with carbon dioxid to the in- 
jection of iodized oil for determining the patency of the Fallopian tubes. 
The gas demonsti’ates tubal pateney or nonpatency, and is rapidly 
resorbed without trace. It is practically innocuous, is simpler to carry 
out than the injection of lipiodol, although having diagnostic value 
equal to the latter, and is superior to lipiodol for demonstrating tubal 
spasm. 


Roentgen Ray Diagnosis of Pulmonary Infection with the Friedlander 
Bacillus. — Kornblum (Am. J. Roent. and Rad. Therap., 1928, 19, 513) 
holds that Friedlander’s pneumonia, which is probably more common 
than is generally supposed, presents a characteristic roentgenographic 
appearance, with four definite stages. In the initial stage it greatly 
resembles ordinary bronchopneumonia, but differs from the latter in 
that it seldom has a typical,* bilateral, basal distribution, and the 
involvement is most marked peripherally. In the second stage, the 
bronchopneumonic areas coalesce and imitate lobar pneumonia, except 
that the consolidations do not follow the anatomic markings of the 
lobes, and resolution begins at the hilum. In the third stage, which is 
most characteristic roentgenologically, abscesses, many of which have 
a demonstrable fluid level, develop in the consolidated areas. Following 
survival of the third stage the process gradually assumes a chronic 
nature. An irregular flbrosis occurs with cavities remaining at the site 
of the pre^fious abscesses. The cavities are thin wmlled and sometimes 
difficult to detect. During this period reinfections may occur, the same 
or new areas passing through Aortually the same stages de novo. 

Roentgen and Radium Treatment of Toxic Goiter.— For toxic goiter 
Stevens (Am. J. Roent. and Rad. Therap., I928,|jl9, 539) considers that 
radiation with Roentgen rays or radium is second to no other method of 
treatment and may be expected to cure about 90 per cent of the patients. 
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Intractable Chronic Pain in the Lower Segments of the Body. Relief 
by Means of Sacral Epidural Injections.— V inkr {Arch. Neurol, md 
Psychuit., 192S, 20, .330) outlines tlie technique of epidural injection 
and reports on its use for the relief of pain in sciatica, lumbosacral pain, 
rheumatoid arthritis, locomotor ataxia, cancer of the rectum, encephali- 
tis, coccygodynia, amputation stump neurologia, traumatic neuritis, 
endarteritis obliterans, diabetic ulcer of the leg and tumor of the spinal 
cord. (Tlie author questions this diagnosis.) He concludes that the 
treatment is effective in the worst and most persistent cases of sciatica, 
is of decided value in tabetic lightning pains and in many of the other 
conditions mentioned. “In general, it seems correct to say that this 
method is efficient in all kinds of chronic peripheral pain originating at 
or below the third lumbar segment wliich is not of vascular or sympa- 
thetic origin.” He warns that in those cases wliere the injection proves 
satisfactory the patient should not be discharged as the causal condition 
may appear later and may require appropriate treatment. 


Central Neuritis, its Etiology and Symptomatology. — Pear.son {Arch. 
Neurol, and PsycJiiat., 1928, 20, 366) repoi’ts 31 cases found with 
clinical diagnoses as follows: Involutional melancholia, 2 cases; 
manic depressive psychosis, depressed type, 2; manic depressive 
psychosis, mixed type, 2; undiagnosed,, but probably toxic exhaustive 
psychosis, 1; psychosis with somatic disease, 5; senile dementia, 1; 
schizophrenia, paranoid type, 1; chronic alcoholism, 4; delirium tremens, 
2; pellagra, 9; probable pellagra, but diagnosed general paralysis, Ij 
epilepsy, 1. As to symptomatology and course of the disease, he found 
that these cases did not differ materially from unselected cases of the 
analogous symptom complex without central neuritis except in the cases 
of pellagra in which disease every case showed the pathologic changes. 
He discusses the possible causes and concludes that it is not caused by 
axonal injury, infection, starvation, exogenous or known endogenous 
toxins, nor is it a prelethal condition. “It seems to be the result of 
some sulitle disturbance of metabolism that produces starvation and 
autometabolisni of the cell.” He states that the names applied to this 
con ition are misnomers and advances “primar\" cytolytic degeneration 

as a preferable term. . 
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Splenic Mycosis. -^Splenic mycosis presents a gross picture charac- 
terized by the appearance of yellowish-brown firm nodules found in 
the trabeculfe of the spleen. They vaiy in shape and may be scarcely 
visible or measure several millimeters in diameter. By fusion large 
infarct areas may be formed. The color of these nodules is chiefly due 
to the iron pigment, the pigment may become embedded in sclerosed 
tissue, some nodules may become calcified, the whole area is surrounded 
by recent hemorrhage. By investigation, Jaffe and Hill {Arch. Path., 
192S, 6, 196) have shown the siderotic nodules of the spleen to contain 
mycelium and fructification bodies of an aspergillus. This finding has 
also been found in juvenile splenomegalic anemia, sickle-celled anemia 
and in tuberculosis of the spleen. It would appear that different types 
of aspergillus would produce similar changes. The occurrence of the 
fungus under different types of pathologic conditions does not favor 
the theory of a disease entity caused by a fungus. Patients have been 
encountered with splenic anemia whose spleens have shown fungi. 
Others with the same disease show no fungi. On the other hand, fungus 
has been found in cases which have splenomegaly without anemia, 
hence the fungus, is not responsible for the anemia. The reactions of the 
body against the fungus are foreign-body giant cells along with a prolif- 
eration of connective tissue. The mycelium absorb iron and calcium 
salts and are finally buried in sclerosed tissue which may then become 
calcified. In view of the fact that the aspergillus has been found in 
both large and small spleens the term “splenic mycosis” is preferred 
to that of mycotic splenomegaly. 


Immunization of Children against Tuberculosis.— This problem has 
been before the medical world since the tubercle bacillus was discovered. 
The work of Calmette and his coworkers with an avirulent living cul- 
ture of tubercle bacilli called B.C.G. (Bacillus Calmette-Guerin) has 
aroused a tremendous interest in the subject and about 100,000 infants 
have been treated as a result. Petrofp and Branch (Am. J. Pub. 
Health, 1928, 18, 843) have given an analysis and critical review of the 
already extensive literature on this topic. They point out that the 
favorable results reported have been gained largely from impressions and 
not from facts. It has been shown that from 40 to 90 per cent of chil- 
dren at the age of puberty give a positive Pirquet tuberculin reaction 
and that tlie evidence suggests that a high percentage have become 
infected during the first year of life and in the presence of heavy family 
dissemination the mortality is high. On the other hand, the ordinary 
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iionprogressivc infection has been considered as responsible for the high 
degree of resistance in the linman race. Because Calmette believes that 
most infection takes place in tlie first ten days by tlie digestive route his 
vaccinations ha^^e all been carried out by feeding the organism to new- 
born babies. The questions arise: (1) Is it dangerous? (2) Is it 
efrccti%'c? TJie evidence bearing on the pathogenicity of B.C.G. and 
on the results of vaccination in animals is carefully given and also the 
preparation of tlie vaccine and tlie metliod applied in infants. The 
authors’ study of cultures of B.C.G. resulted in separing two types of 
colonies tlie “R” and "S,” the former producing tubercles which heal 
and the latter progressive disease and death of the guinea pig. They, 
tlierefore, suggest tliat Calmette has by his method of culture permitted 
the "R” form to predominate witliout however, completely eliminating 
tlie “S” form. The article is full of interesting points on patliogenicity, 
modes of infection, dissociation, transmutation, filtrable forms and other 
phases of the problem. The autliors consider the other effective 
sociologic and health measures have decreased the mortality and 
infection in childhood to a very low^ level in tlie United States and 
Canada and see no reason for introducing tliis prophylactic measure of 
vaccination of infants at present. The.y further say tliat "Tlie careless 
use of poor statistics obtained from a study of human beings is going to 
lead us nowhere” and advocate tlie study of the problem in cattle on a 
large scale. . ■ 

The Gastrointestinal Flora in Pernicious Anemia.— In the past tlie 
qualitative study of the intestinal flora has been chiefly applied to the 
acute infections and has given most satisfactory results in the discovery 
of such specific organisms as those inducing cliolera; dysentery, and 
so forth. On the other hand, little attention has been paid to tlie organ- 
isms normally present in the intestine. Davidsoe^ (J. Path, and Bad., 
1928, 31, 557) presents tlie possibility that these latter, if increased in 
numbers and toxicity, may cause some ill-defined medical conditions 
or have a pertinent bearing on the development of pernicious anemia. 
This article is the result of a bacteriologic study, quantitative as well 
as qualitative, made upon tlie gastrointestinal contents of 41 cases of 
pernicious anemia. For tlie sake of comparison, tlie flora of healtliy 
subjects and of others, showing various pathologic conditions, was 
investigated. The actual bacteriologic work done was verj' extensive 
and in pa;rt very ingenious. No claim is made tliat accurate numerical 
results were obtained by tlie quantitative technique; but in spite of 
many inconstant elements, tlie author states tliat, after examining 
hundi'eds of specimens from animals and humans, in any given case tlie 
bacterial count will remain within a limited range. The differences 
between normal and pathologic specimens are so great tliat all minor 
errors are eliminated. The quantitative studies showed tliat tlie feces 
in pernicious anemia contain more B. coli, mo^e streptococci and espec- 
ially more B. welchii tlian are present in normal persons or in otliers 
mffering from various diseases. Careful study suggests tliat uie 
■D- welcBi are increased 1000 to 10,000 times over tlie content in healtliy 
c^es. The qualitative studies brought forth no evidence which would 
particular variety of tlie usual strains was associated 
icious anemia. The organisms studied were B. coli; strepto- 
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coccus; B. acidophilus; and B. welchii. In pernicious anemia, high 
bacterial counts were noted in all gastroduodenal contents, but no 
specific organism was demonstrable, and B. welchii were in relatively 
small numbers. The author views pernicious anemia as a pathologic 
rather than an etiologic entity. He looks upon gastrointestinal sepsis 
as an extrinsic factor which functions by preventing the liver from 
producing the substance which, as Minot and Murphy have shown, is 
necessary for the proper maturation of the megaloblasts. 
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The Action of Currents of Very High Frequency upon Tissue Cells. 
A. Upon a Transplantable Mouse Sarcoma.— Schereschewsky {Puh. 
Health Reps., 1928, 43, 927) used a mouse sarcoma strain which gave 
about 96 per cent of successful takes and which showed but 2 per cent 
of spontaneous reactions. The apparatus and the technique employed 
are described. The effect many times is marked and immediate. The 
result is a coagulation necrosis and rapid solution of the cells seems to 
occur at times. In one series of mice 96 per cent survived in adequately 
controlled experiments. B. Upon A Transplantable Fowl Sarcoma. — 
Schereschewsky and Andervont {Puh. Health Reps., 1928, 43, 940) 
worked with the Rous fowl sarcoma. The results were favorable but 
less so than with mouse sarcoma. The writers believe the method 
deserves much more study before its value is determined but consider 
that it may have important clinical application. 


A Unit for Scarlet Fever Streptococcus Antitoxin. — Dyer {Pub. Health 
Reps., 1928, 43, 1659) reviews previous attempts at standardization of 
scarlet fever streptococcus antitoxin and proposes as a unit “ten times 
the smallest amount of scarlet fever streptococcus antitoxin necessary 
to neutralize one test dose of toxin.” Protocols illustrating the use of 
the unit are given. The unit was designed to be of such value that the 
dose of the antitoxin used clinically would approximate the clinical dose 
of diphtheria antitoxin when each was expressed in terms of the respec- 
tive unit. 


The Properties of the Bactericidal Substance in Milk.— Jones (J. 
Expcr. Med., 1928, 47, 877) studied certain of the properties of the 
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bacterial agent in milk. He statc.s tliat tlie substance is present in tlie 
colostrum and milk of the first few clays of lactation as well as later. Its 
concentration varies in the .secretion from various cpiarters of the same 
cow. Its activity is dimini.shed by heat and cannot be restored again 
by the addition of active milk. The principle is present in whey and 
readily passes through the coar.se.st Bcrkcfckl filter although a consider- 
able portion is retained by N candles. Tlie finest filter (W) completely 
retains it. It is adsorbed by animal charcoal but not by kaolin, kiesel- 
guhr, or bolus alba. It can be desiccated and its presence has been 
demonstrated in one brand of dried milk. 


An Epidemic of Rheumatism at a Cardiac Camp,— Hili.er and Graef 
(/ii/i. IJcarf J., 1928, 3, 271) report studies on 10 cases of rheiimatisin, 
I of chorea and 1 of acute tonsillitis occurring within a short period in 
a group of children at a cardiac camp. IJnu.sually inclement weather 
coincided fairly well with the incidence of the cases. Although the 
weather undoubtedly played a part in their incidence, the authors feel 
that communicability was also a factor. 


The Incidence of Clinical Diphtheria among Family Contacts Subse- 
quent to the Discovery of Carriers.— In 1925 Doijll and Lara (Aw. J- 
llyg., 1925, 5, 508) published a rcj)ort on the frcciucncy of clinical 
diphtheria in families in which carriers of diphtheria bacilli had been 
previously found. These data included 1014 carriers among white 
school children in Baltimore. Dodll, Stokes and McGinnes (.1. 
Prev. Mod., 1928, 2, 191) studied the incidence of the disease subsequent 
to the discovery of carriers and reached the following conclusions: (1) 
That the family contacts of carriers of diphtheria bacilli are exposed, 
Avithin the fir.'ii month after discovery, to a risk of clinical diphtheria 
measurably greater than that of a control population living in the same 
neighborhood, anti otherwise consitlcred comparable, but consisting of 
family contacts of school children cultured and found negative. This 
is precisely as would be expected from wdiat is known of the epidemiology 
of the disease. The incidence among family contacts of carriers during 
this period, is, however, only about one-tenth that of those in similar 
association with recognized clinical cases. (2) Family contacts of car- 
riers of virulent bacilli seem to suffer a higher risk of attack than do those 
associated Avith carriers of bacilli of the so-called “aA'indent” type, but 
there is some doubt Avhether the proof of this is statistically adequate. 
NeA^ertheless, diphtheria incidence in the latter group is, in turn, 
significantly higher than among the control families. This strongly 
suggests that those AAdio harbor diphtheria bacilli classified as aA'irulent 
according to the usual tests may be of some importance in the spread ot 
the disease. The brief period of increased incidence in the families oi 
carriers is folloAved by a compensatory period of at least tAVo months 
duration in Avhich the attack rate falls beloAV that of the control group. 
This may be due to a lessened exi>osui’e due to a considerable proportion 
of the carriers gaining immunity to the carrier state, or to immunit} 
acquired by other members of these families through contact Avith the 
earner, or possibly to a combination of l)oth these factors. 
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Some Studies of the Pyloric Sphincter.— J. Earl Thomas (from 
the Department of Physiology of the Jefferson Medical College). 
This report comprises a study of the action of epinephrin on the pyloric 
sphincter in sihi and of epineplmn, pilocarpin, atropin, and barium 
chlorid on the excised pyloric sphincter, of dogs, cats and rabbits. 

Graphic records of changes in the tonus of the pyloric sphincter in 
operated animals under ether anesthesia were obtained by means of a 
manometer measuring the pressure necessary to force a stream of air 
of constant volume through a flexible tube lying in the pyloric canal. 
The stream of air was automaticall 5 '^ kept constant by means of a 
mechanism operating on the principle of a pressure-reducing valve. 

Studies of the excised pyloric sphincter have not given satisfactory 
results in the past due to the failure of the sphincter to manifest a 
reasonable degree of irritability after excision. This difficulty was 
obviated by the use of a closed bath in which an oxygen pressure of 
one atmosphere could be maintained and by regulation of the pH of the 
bath between 7.6 and 7.8. Deterioration of the tissue after excision 
was avoided by keeping it in an oxygenated solution at about zero 
degrees centigrade while dissections were being made. Locke’s solu- 
tion without dextrose was used for the bath. 

The primary action of epinephrin on the pyloric sphincter in situ may 
be to cause either increase or decrease of tonus, the former when the 
muscle is relaxed and the latter when it is contracted. However, increase 
of tonus in the cat and decrease of tonus in the rabbit were produced 
but rarely. Large doses of epinephrin had a tendency to cause con- 
traction of the spincter in the dog and rabbit. Relaxation occurred 
in the rabbit only with minimal doses given when the tonus of the 
sphincter was high. Epinephrin generally inhibited the rhythmic con- 
tractions in all of the animals. 

Epinephrin caused slight contraction followed by more pronounced 
relaxation of the excised pyloric sphincter of the dog, slight relaxation 
m the cat, and pronounced contraction in the rabbit sphincters. The 
results are in accord with the reactions most commonly seen under 
average conditions in the sphincters m situ of the same species. Changes 
in the tonus of the muscle did not affect the reactions of the excised 
sphincters, except in degree. 

A secondary increase in tonus and augmentation of rhythmic con- 
tractions followed the primary effect of epinephrin in the sphincters 
in situ but not in the excised sphincters. It was therefore regarded 
as an indirect effect in the operated animals not indicative of a direct 
stimulating action of epinephrin on the pyloric motor mechanism. 

The results with epinephrin are interpreted as indicative of a slight 
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preponderance of inliibitory over motor components in the thoraco- 
lumbar sympatlietic innervation governing the tonus of the pyloric 
spliincter in the dog and cat and marked preponderance of motor over 
inliibitory components in the rabbit. The sympathetic innervation 
governing the rhytliraic contractions is apparently mainly inhibitory in 
all tisree species. 

The results with pilocarpin and atropin were for the most part a 
confirmation of pre\aous observations. Pilocarpin caused a moderate 
increase of tonus and initiated or augmented rhythmic conti-actions. 
Atropin caused cessation of rhythmic contractions and slight loss of 
tonus and manifested its usual antagonism for pilocarpin. Barium 
chlorid caused marked increase of tonus and augmentation of rhytlimic 
contractions. No species differences were apparent in the reactions 
to these drugs. 

Morphin was sometimes used to supplement the etlier anesthesia in 
prolonged experiments in operated animals, and whenever administered, 
it increased the tonus and rhythmic activity of the sphincter to a greater 
extent than either pilocarpin or epineplu’in. 


The Glass Electrode.— William C. Stadie and Effie Boss Hawes 
(from the Department of Research Medicine, University of Penn- 
sylvania). The glass electrode Avas found to give satisfactory measure- 
ments of the pH of phosphate solutions to ±0.01 pH units. A modifi- 
cation of the electrode vessel was dcAused which facilitated the measure- 
ment of the pH of CO 2 containing solutions witliout loss of CO 2 and 
which would tlierefore be adaptable to serum and blood. The apparatus 
was furtlier simplified by the addition of a projecting microscope to 
project the image of the indicating electrometer needle. The amount 
of necessary shielding Avas reduced to a conAmnient amount and a simple 
electrically controlled sAvitch introduced. 

The Excretion of Morphine.— W. A. Wolff, C. Riegel, E. G. Pry 
(from the Laboratory of Pharmacology of the UniA^ersity of Penn- 
sylvania). The problem of the excretion of morphine in relation to the 
development of tolerance has been restudied AAuth the aid of a new 
method for estimating morphin in biologic material, in AAdiich certain 
errors inherent in older methods are avoided (J. Biol. Chevi., 1928, 80, 
379). The accuracy of tlie method when applied to urine is A'^ery satis- 
factory; less so for feces, the results being consistently high. Hence 
the fecal excretion is, in all probability, represented as too great. 

Normal dogs, each given a single dose of morphin the size of vmicli 
varied between 25 mg. and 200 mg. per kilo body weight, eliminated 
11 to 23 per cent in the urine; feces contained from traces up to 7 per 
cent. The percentage elimination is of the same order regardless <n 
size of dose. Similar differences in urinary elimination are encountered 
in litter mates or in tlie same dog Avhen he in injected more than once. 

During the development of tolerance by repeated daily injections the 
percentage of morphin eliminated did not change eitlier consistently 
or s^gnificantl 3 ^ A series of four dogs tolerant to doses ranging from 
25 mg. to 60 mg., which had been kept on a morphin regime for periods 
varying from seA’^en to five hundred and forty-three days, gave 10 to 14 
per cent elimination in urine; 2 to 6 per cent in feces. Hence tolerance 
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is not characterized by significant increase in capacity to destroy mor- 
p hin as was held by Faust {Arch. f. cxper. Path. u. Pharvi., 1900, 44, 
217) and later by Teruuchi and Kai {J.Pharm. and Exper. Ther., 1927, 
31, 177). 

A few data on excretion by the human addict roughly parallel those 
for tolerant dogs. 


Gastric Motility in Vitamin-B Deficiency.— W. B. Rose, C. J. 
Stucky and G. R. Cowgill. In 1917 Osborne and Mendel observed 
diat anorexia was a prominent symptom of vitamin-B deficiency in 
rats. Likewise in 1920 Karr noted that dogs lose their appetite when 
deprived of vitamin-B. Cowgill and otliers (1926) investigated the 
motor function of the stomach in vitamin-B deficient dogs and reported 
that in the advanced stages of this deficiency, when anorexia was asso- 
ciated with nervous and muscular symptoms there wms gastric atony. 

However, this assertion of the occurrence of gastric atony in the 
presence of neuromuscular symptoms of vitamin-B deficiency, brought 
forth the criticism by an eminent investigator that the gastric atony 
observed, was in all probability due to the fact that the animal was 
moribund. This interpretation was strengthened by the work of Erma 
Smith (1927) who reported that tracings of gastric motility of vitamin-B 
deficient dogs were indistinguishable from those obtained in normal 
controls. 

_ In view of this conflicting evidence, a study of the hunger contrac- 
tions in B-avitaminotic dogs was undertaken with certain definite 
modifications in procedmre. Thus a series of control animals were 
employed, each of which received the same amount of food and water 
daily that was consumed by a corresponding deficient dog. In addition 
the controls were given their full quota of vitamin B daily regardless 
of their food and water intake. In this way an attempt was made to 
duplicate, insofar as possible, nutritive changes resulting from vitamin-B 
deficiency, leaving a lack of vitamin B as the only known variable. 
Parallel blood studies were made on both control and deficient animals 
throughout the experiment. A technique was developed which made it 
convenient to record hunger contractions, continuously over a period 
of twenty-four hours or longer. 

In general the results point to the fact that there is a distinct decrease 
in the motor power of the stomach in vitamin-B deficiency. In twm 
animals gastric atony was recorded for periods of over fifty and one 
hundred hours respectively. This atony occurred a week or more 
before neuromuscular symptoms developed. Liberal administration 
of material rich in vitamin B resulted in a retmm of tire normal gastric 
tonus, rhythm and hrmger contractions. 

Although none of the control animals developed gasti’ic atony, they 
manifested a definite decrease in gastric motility. However, one control 
dog continued to show normal vigorous hunger contractions through- 
out. This is of particular interest and wdll be referred to again. 

The decrease in gastric motility observed in the present study cannot 
be attributed to hyperglycemia, because the blood-sugar level remained 
weU Avithm the normal range in all cases throughout Biese experiments. 

Un tlie other hand our data seem to indicate that vitamin-B deficiency 
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js associated ivitli a I'ariablc increase in ])lood concentration. It seemed 
that the depression in gastric motility ivas related to some extent at 
least to changes in blood concentration. Tj)c same appeared to hold 
true for the food- and ivater-control dogs. The control animal which 
did not manifest any decrease in gastric motility was the only one in 
which the blood concentration did not var\' throughout. 

Normal dogs, fed a diet complete in ever,y known respect, including 
an adeiiuatc supply of vitamin B, were deprived of water. When the 
hemoglobin Jiad increased approximately 20 per cent, gastric atony 
prcA-aiicd in all cases. Administration of fluids v/a,s soon followed by a 
decrease in blood concentration and a return of the normal hunger 
contractions. 

In conclusion it may be stated that vitainin-B deficiency is associated 
with a definite decrease in gastric motility, and that one contributing 
factor has been demonstrated. 
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specially for Clinical 
Photography 


The Eastman Clinical Camera Outfit con- 
sists of one 5x7 camera with focusing 
scale so that same size or reductions may 
he made accurately, J^-size etc. 

The lens is a Kodak Anastigmat /.J.J 
mounted in a Kodamatic shutter. The 
camera stand is very rugged with a top 
which may be set at any angle from the 
horizontal to vertical. 




A special back is supplied for enlarging 
and another for making lantern slides. 
Two new design lighting units, Kodalites, 
are supplied, also, as part of the outfit. 




While, obviously, this is a very 
adaptable outfit, it is of such a 
simple design that it is almost as 
easy to operate as a Kodak. 

The Eastman Clinical Camera 
Outfit costs but $180, complete. 

It is being used in countless ways in many 
of the leading institutions as well as in 
private practices. Gross specimens, ortho- 
pedics, operating technics, burns and skin 
diseases are but a few of the subjects daily 
recorded with it. Use the coupon below for 
your copy of “Elementary Clinical Pho- 
tography” which explains the use of this 
outfit and its applications. 



The Eastman Clinical Camera and Stand 
shown here are part of a complete outfit for 
clinical photography. The other units are 
a lantern slide back, an enlarging back, 
and two Kodalite lighting units. 

Price, complete, Si 80 



Eastman Kodak Company, Medical Division, 

345 State Street, Rochester, N. Y. 

Gentlemen : 

_ Please send me a copy of “Elementary Clinical Photography.” This is without 
obligation to me. 

Name 

Address 
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A 

soothing 
gargle 

for ordinary sore throat 
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M ISTOL has remarkably soothing and 
healing properties which make it 
an effective gargle for sore throat. 

This preparation relieves irritation 
of the membranes, ' reduces inflamma' 
tion and congestion, prevents the 
breeding of bacteria in the throat. It 
is a safe, simple remedy to prescribe for 



the usual sore throat, irritating 
coughs and other slight throat 
ailments. 

Mistol has a base which clings 
to mucous membranes and is not 
easily washed away by the natural 
secretions. Thus it keeps the sooth' 
ing, healing ingredients in direct 
contact with the mucous membrane 
for a considerable length of time 
so that they can exert their full 
beneficial effect upon it. 

The Mistol formula follows the 
opinions of leading nose and throat 
specialists. 

PEC u s PAT orr 

Made by the Makers of 'Ntijol 
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Protecting 

people from temporary 
constipation “cures” 

IF VEST-POCKET drug stores could be ban- 
ished, constipation would not be such a problem. 

For every physician knows that only tempo- 
rary relief can be obtained by such laxatives. 
What constipation sufferers need is bulk in the 
diet regularly. That’s why the medical profes- 
sion depends upon and recommends Kellogg’s 
ALL-BRAN. 

ALL-BRAN is 100% bran and accomplishes 
complete results naturally. It relieves and pre- 
vents constipation more successfully than any 
part-bran product can. 

As a cereal served with milk or cream, with 
fruit or honey added, ALL-BRAN is always de- 
licious. It is equally pleasing when sprinkled 
on other cereals, or into soups, or used in many 
forms of cooking. 

ALL-BRAN is made by Kellogg in Battle 
Creek, Michigan. Sold by all grocers. Served 
everywhere. A full-sized package of ALL-BRAN 
will be mailed free to any doctor upon request 


" • ALL-BRAN 


*»ci;cvri cohstipatioft 

% 

AU-BIWN I 
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In pneumonia 

Start treatment early 

In the 

Optochin Base 

treatment of pneumonia every hour lost in beginning treatment 
is to the disadvantage of the patient. Valuable time may often 
be saved if the physician will carry a small vial of Optochin Base 
(powder or tablets) in his bag and thus be prepared to begin 
treatment immediately upon diagnosis. 

Literature on request 

MERCK &L CO^ Inc, Rahway, 


To Replace Lost Alkalies 

In states of alkali depletion with their attendant symptoms, 
a convenient and rational method of alkalization is 
afforded in the prescription of Kalak Water. 


Kalak Water contains a mixture of the elements normally 
present for maintaining the alkali reserve. Besides 1.0326 
grams of Disodium phosphate. Sodium chloride and 
Potassium chloride, each liter carries a total of 6.6648 
grams of the bicarbonates of Calcium, Magnesium, Sodium 
and Potassium. 

1 liter of Kalak Water requires'710 cc. of a standard tenth- 
normal hydrochloric acid solution for neutralization of the 
bases present as bicarbonates or carbonates, 

Kalak Water is the strongest alkaline water of commerce. 


Kalak Wafer Company 
6 Church St. New York City 





Y ou will surely agree 
that the subject of 
Ultra-Violet Rays has 
earned certain medical rec- 
ognition and consideration. 

But, undoubtedly, the 
degree of your interest in 
this subject depends upon 
the answers to four im- 
portant questions; 

1 . Have Ultra-Violet Rays 
a place in my practice? 

2. What real value have 
they in the treatment 
of certain diseases? 

3. And just how much of 
this treatment is feasi- 
ble in each case? 

4. Lastly — what is the 
best lamp to use? 

The most convincing answers 
to the first two questions can 
be had by reading accounts of 
current work in various medical 
journals, reprints of which will 


be sent you gladly upon receipt 
of the coupon below. These re- 
prints will give you a satis- 
factory answer to question 
three also. 

In answering the fourth ques- 
tion it should be definitely 
borne in mind that the lamp 
used must create the Ultra- 
Violet Rays in the proper quan- 
tity and quality to produce 
proper therapeutic results. In 
fact, Ultra-Violet Rays is today 
an accepted modality by the 
profession generally for treat- 
ing certain diseases only as a- 
result of a long period of trial. 
During this trial the Hanovia 
Quartz Lamps, the Alpine 
Sun and Kromayer played an 
important part. Today they 
are considered the standard 
source of Ultra-Violet Rays 
which they produce in the 
proper quantity and quality so 
necessary to attain the looked 
for results. 


Pertinent Facts About 
the Entire Quartz 
Mercury Anode Type 
Burner 



1. Stability of the arc 

2. Does not generate ex- 
cessive heat 

3. No fumes or smoke 

4. Requires no adjustments 

5. Operates without atten- 
tion 

6. Low cost for operation 

7. Technique easily stand- 
ardized 

8. No danger from sparks 

9. Maximum treatment at 
minimum cost 

10.* Saves time 

Divisional Branch Offices 
Atlanta, Ga. — Medical Arts Bldg. 
Chicago, 111. — 30 N. Michigan Ave. 
New York, N. Y.— 30 Church St. 
San Francisco, Cal. — 220 Phelan 
Bldg. 


The 

ALPINE SUN 

Lamp 

The KROMAYER 

Lamp 


Hanovia Chemical & Manufacturing Co. A-9 

Newark, New Jersey 

Please furnish me, without obligation, reprints of your 
authoritative papers upon the use of quartz light or 
the treatment of 


Dr.^ 

Street 

City ! State. 
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The Rectal Treatment 

of 

Arthritis 

Since the introduction of Ammonium Ortho-Iodoxy' 
benzoate (OXO-ATE) for the treatment of chronic and 
acute arthritis, “it has been the subject of some twenty 
articles reporting approximately 600 cases. Of these 70 
per cent, have shown moderate to marked improve- 
ment, while a further 15 per cent, have been distinctly 
benefited.” (Clinical Medicine, Oct. 1928.) 

The majority of these writers suggest the rectal method 
of administration where intravenous injection is inad- 
visable on account of the poor veins or weak condi- 
tion of the patient. 

OXO^ATE 

(Ammonium Ortho-Iodoxybenzoate) 

For rectal and intravenous use 

Rectal administration of OXO-ATE has the following 
characteristics: — 

1. The technique is exceedingly simple. It can be given 
in the office or, if necessary, the patient can adminis- 
ter it to himself. 

2. The reactions following administration arc almost 
negligible. 

3. It has a prompt analgesic effect, and decreases muscle 
spasm and swelling to an only slightly lesser extent 
than with the intravenous injection. 

4. It is a valuable aid to physio-therapy since it increases 
the lymph flow and stimidates leukocytosis. 



OXO-ATE is put up in boxes containing 6 one gram 
vials and in one ounce (28.3 grams) bottles. The re- 
duced cost of the latter size makes it especially practical 
for rectal administration. 

Samples and literature upon request. 

Smith, Kline & French Co. 

Established 1841 

107 North Fifth Street (Department S) Philadelphia, Pa. 
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INFLUENZA 

Injfluenza, “la grippe” and other infectious dis- 
eases often result in “run down” conditions, 
lowered body resistance and depressed vitality. 
To shorten the period of convalescence and 
restore the patient to normalcy in the shortest 
possible time, 


Eskays 

^EURO pHOSHMTES 


is of tried therapeutic value. It contains calcium, 
phosphorus and strychnine in form of glycero- 
phosphates, is rapidly absorbed and does not 
cause gastro-intestinal irritation on continued 
use. Its palatable flavor and pleasant appearance 
make it most acceptable to children and adults. 

Eight and Sixteen Ounce Bottles 

Smith, Kline & French 
Company 

Established 1841 

105 b5. 5fh St. Philadelphia, Pa. 

Manu/dcturers of ESKAY’S FOOD 
OXO-ATE and OXO-ATE “B” 
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SPHVGMO«ANOMET£R 




T^ccs OmCE TYPE i||^° 

SPHYGMOMANOMETER 

in the Operating Room . . 

The use of the newer anaesthetics make the routine v 

measurement of blood pressure during the operation 
even more imperative than by former methods. 

The ^cos Office Type Sphygmomanometer, because of its 
principle and design, meets every requirement in its field. 

Placed on the wall, attached to the operating table, or resting 
on the anaesthetist’s table it renders the determination of blood 
pressure easy, accurate and convenient. 

The same instrument also gives valuable information on the rate 
and force of the brachial pulse. 

Case finished with the new indestructible cream colored enamel. 
No discoloration of the dial. 

_ Write us for further information relative to table bracket, carry- 
ing case and other accessories. 




200"^ 


240^|l!i 


260^ 

280^/ 




Tycos Office Type Sphygmo- 
manometer shown above, has 
6" silvered metal dial, long 
hand, sturdy cream colored 
case. Your surgical instru- 
ment dealer has them. Price, 
537-50. 

Illustration courtesy of Uojy 
Name Hospital, Dr. Geo. P • 
Pitkin, Teaneck, N. I ■ 


^ylor Instrument Companies 


CANADIAN PIUANT 
WVCOS I3mi,DING 
TOKONTO 


ROCHESTER, N. Y., U. S. A. 


manufactubino distbibutobs 

IN GBEAT BBITAIN 
8HOBT & MASON, I/TD., BONBON 


Please Mention THIS TOTmxrAT -rtr 

HEN Wbiting to Advebtisers 
2S 



in an 

Emergency 
\ou Must 
Be Sure 



There must be no guess work 
when using a potent preparation 
: : like Digitalis. 

When it is used in an emer- 


dust, stalk, midrib and dead leaves, 
and finally biologically standardized 
according to the Hatcher Cat Unit 
Method, thus keeping it uniformly 
standard as in the past ten years. 


gency, you cannot take a chance 
on a product of low or varying 
potency. 

You can place absolute confi- 
dence in the unvarying standard 
of the Digitalis supplied by 
Upsher Smith. ^ 

The name indicates a Digitalis 
grown, harvested and produced under 
the direct supervision of a specialist 
who has given a lifetime to the study 
of this product. 

This experience is applied to pro- 
ducing a Digitalis upon which the 
physician can pin his faith. 

The leaves are cut at the time of 
maximum potency, cured rapidly to 
avoid decomposition, winnowed from 


In this way, a definite standard of 
potency is assured and an accurate 
dosage supplied in terms of the num- 
ber of cat units per pound of body 
weight. 

For convenience of calculation, each 
preparation carries a dosage equiva- 
lent, thus: 

Tincttu'e 1 minim per lb. body weight 
Capsules 1 Caps. “ 10 “ “ “ 

Tablets 1 Tab. “ 10 » “ “ 


Let us prove our case by sending 
you, for trial in your own practice, a 
regular container of the 
Upsher-Smith Digitalis. 

The Coupon brings it 
to any physician without 
charge. 



^ Upshfr Smith Co. 

StxtonBuVtding ,(n\nnttToiis,fninn. 






Upsher Smith Co., jis-2 

554 Sexton Bldg., MINNEAPOLIS, MINN, 

Gentlemen: Please send me for clinical trial, free 
of charge, a prescription package of 


□ Tincture Digitalis 
“Upsher Sndth” 


□ ^psules Folia-pigitalis 


Tour Drnggist can supply your 
orders for Upsher Smith’s DIGITALIS 


'TTpsher Smith” 
(Mark product preferred) 

Mail this together tvith prescription blank or 
letterhead for address 
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LIQUID PEPTONOIDS WITH CREOSOTE 

Combines the active and known therapeutic qualities of creosote and 
guaiacol with the nutritive properties of Liquid Peptonoids and is 
acfcordingly a thoroughly dependable product of definite quantities and 
recognized qualities as shown by the formula; 



Each tablespoonful represents 
ALCOHOL (By Volume) .... 
PURE BEECHWOOD CREOSOTE 

GUAIACOL 

PROTEINS (Peptones nnd Propeptones) 
LACTOSE AND DEXTROSE 

CANE SUGAR 

MINERAL CONSTITUENTS (Ash) 


12 ^ 
2 tnin, 
I min. 


5 . 25 ^ 

11 . 3 ^ 

2 . 5 ^ 

0.95;i 


It acts as a bronchial sedative and expectorant, exhibiting a peculiar 
ability to relieve Bronchitis — acute or chronic. It checks as well a per- 
sistent winter cough and without harsh or untoward efi^ect. It is agree- 
able to the palate and acceptable to the stomach — with merit as an 
intestinal antiseptic. Supplied in 12 oz, bottles. 

Samples on request 

THE ARLINGTON CHEMICAL COMPANY 

YONKBRS. NEW YORK 


THE STANDARD 


LOESERS INTRAVENOUS SOLUTIONS 

CERTIFIED 

SPECIALIZATION 

THE IDEA THAT MADEjMODEKN TIMES 



O UR great forwtird strides in medical science have been the result of men 
giving attention to one subject and masteiing it. 

Years of study and effort have resulted in knowledge of producing solutions of 
such high standard and uniformity that intravenous injection became a practical 
office and bedside procedure. 

We are specialists in the field of preparing Intravenous Solutions. 

This is, no doubt, the reason why LOESER'S INTRAVENOUS SOLUTIONS are 
accepted as the Standard and “Certified”. 

Clinical Reports, Reprints, Price List, 
and 

"The Journal of Intravenous Therapy'' will be sent to any physician on request 


LOESER LABORATORY 

(NEW YORK INTRAVENOUS LABORATORY] 

22 WEST 26th STREET NEW YORK, N. Y. 

Rroducine ethical intrareuous solutions for the medical profession exclusively 
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TWENTY-SECOND YEAR 

THE ALEXANDER FUND 


Are our shares a good investment for trust funds? 

A teply to this question, frequently asked, is that after 
thirty-five years’ investment experience, the manager 
knows of nothing better, considering both safety and in- 
come return. This opinion is borne out by the fact that 
nine banks and trust companies in Philadelphia hold our 
shares in trust accounts for individuals; also by the growth 
of the Fund from ^1,200. to ^4,100,000. without 
solicitation. 

Assets, ^4,100,000. 

Combined assets of Fund and associated accounts, ^7,000,000. 


I Apply for booklet. Room 1228 Land Title Building, Philadelphia 

lODOTONE 

For Persistent Cough during 

INFLUENZA and PNEUMONIA 


We suggest you try the following prescription: 

Codeine Grains IV 

lodotone Ounces IV 

Misce et Si^a: One teaspoonful in 
water 3 to 4 times a day. 

Because of its iodine and glycerine content, lodo- 
tone is valuable in the treatment of these diseases 
and when combined with codeine gives gratifying 
results in cases of persistent cough that usually 
accompanies Influenza and Pneumonia. 

Sample of lodotone sent on request. 


EIMER & AMEND 

Selling Agents 

217 Third Avenue, New York 
Est. 1851 Inc, 1897 
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McKesson 

METABOLOR 

Recording 



Makes metabolism tests as easy 
and as accurate as a blood count 

Ask for Details 

TOLEDO TECHNICAL APPLIANCE CO. 
Toledo, Ohio 


CONSTIPATION 

In the Breast-Fed Infant 

HORUCK’S MALTED MUK 
has long been used with success 
in the prevention and correc- 
tion of constipation among 
breast-fed infants 

For the Nursing Mother — 

Many doctors advise nursing mothers to drink 
regularly each day three glasses of Horliok’a — the 
Original — Malted Milk, farowing that she will add 
to her own store of ener^, increase the flow of 
her breast inil)c and provide her child with the 
food elements which result in regular bowel 
movements daily. 

For the Breast-fed Baby— 

. Supplementary feedings of "Horlick’s” almost 
urvOTobly bring relief to the child and reat to the 
mother, even in stubborn oases of constipation. 

Clip outthis coupon and return for a supply of samples 


Name 

Addreee... 


M.D. 


HORLICK - Kacine. Wiscoitsln 


What Do You 
Want in a 

Metabolism Apparatus? 

ACCURACY? 

SIMPLICITY? 

REPUTATION? 

LOW PRICE? 



The Benedict-Roth 

HAS ALL OF THESE AND 
MORE 


Our literature proves it, because it is not 
just “sales talk” but authoritative 
information 


Warren E. Collins, inc. 

Specialist in Metabolism Apparatus 
555 Huntington Ave., Boston, Mass. 

.gp. 

Formerly with the Cameeie Nutrition 
iMioratory 1908-20 

The Benedict-Roth Sells Itself 
on its Reputation 
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A Otlcium Qluconattj 
(CbHi 107)2 Ca.H20 


FOR INTENSIVE CALCIUM MEDICATION 



'By Mouth Tasteless 

Intramuscular Paints 

Intravenous 


Granulated Powder 

Cartons of 50, 100 and 500 Gm. 

Ampules of 10 cc. 

Boxes of i,^andao. 




SANDOZ 




I. 


SANDOZ CHEMICAL WORKS 

Incorporated ^ 

708 Wasliington St., NEW YORK. 


CHEMICAL 
\ WORKS, Inc. 

A) ^ Qentlemeti: Please send 

C\) .. C^lctnm-Sandoz” powder and 
y ampules. 


■Af. D. 


Street 


Tou>n_ 


Plwse Meotoe this 

S3 


— State„ 


TO Apvebtisebs 




Apparatus for Experimental 
Work and Research 

adapted to the needs of medical schools, 
hospitals and research institutions. 

'> For use in laboratories devoted to the 
stad 3 ' or teaching of Pharmacology', Physi- 
ology', Rxperimental Therapeutics, or Re- 
lated Subjects. 

Also for certain kinds of work in Psy'- 
chology', Physics and Chemistry'. 

Ask for catalogue N0.30 

tt^AV^TWoCHER & Co. 

inon-oRAnB surgtcai. instruments 

SANITARY HOSPITAL AND I.ARORATORY FURNITURE 

29 and 31 West Sixth St. Cincinnati, Ohio 





A'tw Yomi NtwfST Hmc 

""t PiCfADiiiy 

227 West ^5 1« . Street 

New yb^K 

ADJAccNTlo-CvenyAcTiviTy , 
600 Bright Sunlit Rooms. 
•Each With Bath. -CL tcTR 1C 

fAN, let WaT€R SSE. 

S iNGte . Room ■‘"b Bath $5 - - 

Doudue Room Bath $4*2 

^rCtPTIONAU RcnVUJMNT ItlNCUCONCTIC 
Wftc At Out) -C-xpENse HFcir Rexeruaiions 
■f'.D. SO#=l®l.o -A\ a»*ao«nc DmicroR 
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'TO AnvnimsEKs 


Rapidity of bactericidal action 
Absence of stain or odor 
Safety— Accidental poisoning impossible 

- - - are important features of 

HEXYLRESORCINOL SOLUTION S.T. 37 

as an antiseptic gargle or spray in the prophylaxis and treatment of 
infections of the respiratory tract. 

As a Gargle or Throat Spray — 

May be used full strength or diluted with one to three volumes of water. 

As a Nasal Spray— 

Diluted with three volumes of warm water. 

Supplied in three and twelve ounce bottles. 

SHARP & DOHM =<l 

BAUTINIORE 

New York Chicago New Orleans St. Louis Atlanta Philadelphia 
Kansas City San Francisco Boston Dallas 


PILLING MADE 

Two Improved and Important Diagnostic Aids 
PILLING SPHYGMOMANOMETER WITH INTERCHANGEABLE TUBE 

An extremely accurate blood pressure instrument with 
interchangeable graduated glass tube, a large blue and white 
V protective scale, making it very easy to read and with all 
appointments conforming to the Pilling standard. 

Price complete, S30.00 








RIEGER-BOWLES STETHOSCOPE 

Combination of the Bowles Disc and Bell Terminals with 
a convenient and unobtrusive means for switching from one 
to the other. The only complete stethoscope in this conve- 
nient form. 

Price 56.00 

RETAIL DEPARTMENT OF 


The GEORGE P. p|| | T^r» Arch and 23d Sts. 

& SON CO. Jl vJI Philadelphia, Pa. 
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LIPPINCOTT BOOKS 


PEDIATRICS for the General Practitioner Just Published 6.00 

By Harkt Monhob McClanahan, A.M., M.D., Professor of Pediatrics Emeritus, University of Nebraska, 
Octavo. 230 illustrations. 004 Pages. 

Tms book gives a modern clmical picture of the diagnosis, treatment and management of 
the diseases of infants and children under conditions encountered by the family physician. 
It is based on the author's lon^ experience and on- the findings of leading pediatricians 
throughout the world. 

NEUROSURGERY — Principles, Diagnosis and Treatment 10.00 

By Wili.tam SiiAnrE, M.D., Professor of Neurosurgery, New York Polyclinic Hospital, and Norman Sharpe, ’ 
AI.D., Attending Neurosurgeon, St. Mark's Hospital. Octavo. 762 Pages. 213 Illustrations. 

The subject has been divided into the surgical lesions of the brain, spinal cord, cranial 
and peripheral nerves and border-line conditions. Throughout the book diagnosis and 
treatment of each condition is considered by itself in essay form. 

UROLOGY 10.00 

By DanieIi N. Eisendrath, M.D., Attending Urologist, Michael Reese and Chicago Memorial Hospitals and 
Harrt C. Rolnick, M.D., Associate Urologist, Mt. Sinni Hospital. Octavo. 942 Pages. 711 Illustrations. 

Presents the subject in the simplest possible manner. Covers the diagnosis and treat- 
ment of diseases of the urinary and genital tracts as well as venereal diseases, and takes 
up as thoroughly as possible the diseases of the male genitalia. 

FRACTURES AND DISLOCATIONS Second Edition 10.00 

By Philip D. Wilson, Instructor in Orthopaidic Surgery, Harvard Medical School, and William A. 
Cochrane, University of Edinburgh. Octavo. 789 Pages. 1029 Illustrations. 

This long popular and practical book has been thoroughly retvritten and entirely reset. 
All the attractive features of the former edition have been retained and many new ones 
have been added. Unusually well illustrated by photographs of actual cases and draw- 
ings showing the best ways of handling every condition, particularly stressing the resto- 
ration of function. . * 

HEMORRHOIDS — Modern Treatment of Second Edition 5.00 

By Joseph Franklin Montaove, of the Rectal Clinic, University and Bellevue Hospital Medical College. 
Octavo. 300 Pages. 110 Illustrations. 

It deals with general considerations, signs and symptoms, pathology, classification, diag- 
nosis, examination procedure, differential .diagnosis, etiology; treatment, divided into 
palliative, operative and injection methods, the use of radium, electrical methods, with 
special chapters on complications, sequelae, recurrence and a bibliography. 

POCKET FORMULARY Second Edition 3.50 

By George E. Rehrerger, M.D. 

This new edition represents current medical theory and practice; _ Much important new 
material has been added and the section on New and Non-official Remedies has been 
brought up to date. 

THE HEART IN MODERN PRACTICE Second Edition 6.00 

By William Duncan Reid, A.B., M.D., Assistant Professor of Cardiology, Boston University School of 
.Medicine. 466 Pages. 81 Illustrations. 

“The first book to embody rriodern teaching on the subject in its entirety. Far and 
away the most practical that has yet been written." — Med. Times, London. 

J. B. LIPPINCOTT COMPANY, Philadelphia, Pa. 
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Patient Types . . 

The Hospital Case 

Confined to the bed, weak and nervous, the hospi- 
tal patient under your care is hardly a fit subject 
for the old-fashioned drastic purge. 

Petrolagar has many advantages in maintaining 
bowel function. It is palatable and does not inter- 
fere with digestion. It produces normal, soft-formed 
fecal consistency, providing real comfort to bowel 
movement. 
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i I^trolagar affords a valuable 
'• aid to diet and exercise in 
bringing about a restoration 
; of normal boAvel movement — 
; the effect being purely 
; mechanical. 


• Petrolagar simply acts by 
1 permeating the intestinal 
] content to produce a soft- 
‘ formed, yielding mass in the 

■ bowel. 

Petrolagar has many advan- 
{ tages over plain mineral oil. 
It is more palatable; it easily 
mixes mth bowel content with 
i less danger of leakage and does 
! not interfere mth digestion. 

] Petrolagar is composed of 
J 65% (by volume) mineral oil 

■ with the indigestible emulsi- 


\^fying agent, agar-agar. 
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JDeshcTI Ijiboralori**. Inc. 

536 lislce Shore 0rire, Chicago 

Gcntlemens~SeneI me copy of . & 
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(of bowel movement) and sped- ^ * 
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“TWO NEW AMERICAN STANDARDS" 

McCIuwg’s HANDBOOK OF 

MICROSCOPICAL TECHNIQUE 

For Workers in Both Animal and Plant Tissues 

By Wh.H. F. Addison, Ezra Allen, Jos, L. Appleton, Jr., Robert Chambers, William V. Cone, Harold J. 
Cow, faDMTOD V. CowDRY, Ulric Dahlgren, Hal Downby, Sophia H. Eckerson, N. Chandler Foot, Robert 
Chester H. Heuser, Raphael Isaacs, Frank B. Mallory, Clarence E. McClung, Josephine W. 
Mcinabb, .Eredewc Parker, Jr., Wilder Penfield, Florence R. Sabin, Paul G. Shipley, Ethel M. Slider, 
Wh. Randolph Taylor, David H, Wenrich. 

Edited by C. E. McCLUNG, Ph.D. 

Professor of Zoology^ and Director of Zoological Loboratory, Unifersity of Pennsyli'ania 

This workhas been planned tobe exactly what its name indicates and its comprehensiveness and 
practicality ate perhaps best expressed in the words of a purchaser: “This work is as important 

to me as my microscope.” The names of the contributors are alone sufficient to attest the 
I authority of each chapter. 

LARGE 8vo, WATERPROOF STURDiTE (uniform tiiith Special Cytology), 43 illustrations ' $8 00 net 


SPECIAL CYTOLOGY 

The Form &> Functions of the Cell in Health & Disease 
A Textbook for Students of Biology £s? Medicine 

E. V. iSwney cIrl HuSrf a^’ A- E- Cohn, G. W. Corner, 

CC.Macklin.M.T MackunE F^r oMr Krumbhaar, Albert Kuntz, Leo Loeb, 

: c. W. Mbit, w S MiLLFf’Fnr;^,^! 

G.E.Sha^augA, PgSlS G N A. T. Rasmussen, J. Parsons Schaeffer; 

* T. Wingate Todd, G. B , Wislociu. ® ^ Charles R. Stockard, D. L. Stormont, Frederick Tilney, 

Edited by EDMUND V. COWDRY 

Professor of Cjtofogy, Wdsfiington Unitwity, Sr. Loiii5 

te . 't”c TO OWN The latest litetatote fe here copious!, referred 

g test American contribution to the encyclopedias of histology.” — Eugenical T^ews 

OLS., LARGE 8vo, 1376 PAGES, 693 ILLUS,, HANDSOMELY BOUND IN WATERPROOF STURDITE ' $20.00 net 


PAUL B. HOBBBR, tee, P.Hi.fe, „ 

Send me cop of 

— McClung'-Handbook of Microscopical Technique 
COWDRY — Special Cytology - - . . 


leo A.J.M.S. 


BedoudfieJeWLfo i, Q s„dC,O.D. Q CWg. 


fS.oo net 
^20.00 net 


Address .. . 
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New Third Edition Now Available 

Practical Clinical 
Laboratory Diagnosis 


C. C. BASS and FOSTER M. JOHNS 

Dr. Bass is Professor of Experimental Medicine at Tulane School of Medicine 
and an internationally known figure in medical science. Dr. Johns is his 
associate at Tulane, and Director of Laboratories of Clinical Medicine 
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Contents in Brief 


Use and Care of Microscope 
The Blood (four chapters) 
Typhoid Agglutination Tests 
Urine 

Gastric Contents 
Feces 

Pus and Exudates 

Sputum 

Spinal Fluid 

Malaria 

Leprosy 

Diphtheria 

Gonorrhea 

Syphilis 

Formulas 

Apparatus Recommended 


•W//" 


Cloth 6x9 



ocviii -{■19J^ -pages 
ISJf. illustrations 
Also 14 halftones and 
6 color plates 
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THOROUGHLY illustrated guide to 

practical laboratort^ technic, including the 

interpretation of laboratory findings. 

1 . Confined to examinations useful in every- 
day practice. Tests seldom used are 
omitted. 

2. Only the simplest and most practical 
method of making each test is given. 
Space and clarity not sacrificed by in- 
cluding alternatives to give some in- 
formation. 

3. Much original technic. Many “short- 
cuts” and simplified steps are the per- 
sonal adaptation of the authors. Illus- 
trations and color plates are original. 

4. Appendix gives list of necessary mate- 
rial and apparatus required for the tests 
described. 

5. New edition entirely revised, rewritten 
and reillustrated. A number of subjects 
and tests, not hitherto included, appear. 

6. Simplicity and directness of style makes 
for easy reading and quick under- 
standing. 


$7.50 

THE WILLIAMS & WILKINS COMPANY 

Scientific Boots and Periodicalt BALTIMORE, U. S. A. 
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the body against intestinal putrefaction 


ATURE protects the body a^inst -t^nnai 
by encouraging the growth ot termeniauv 

'TSe“.h dietetic errors and ne^e« 

in the colon, leading to autointoxication an foption 

The best method o£ assisting Nature to 
is to provide the right sort of food in the co . j 
the normal acid-forming germs, namely ^ ^ 

Lacto Dextrin has been found ati ideal food for 
It is definite in its action, thorough^ rationm an , , . i’ 

to be preferred to the uncertain effects of drugs, 
or cultures. ... ^ 

Sometimes the additional use of Psylla (plantago psy mm^ 
— a plant seed which provides bulk and .• 

vised for its value in correcting the associated cons ip * 

The rationale of Lacto Dextrin and Psylla is /oLorffy 

in the scientific presentation “A Practical Method ot g' 

ing the Intestinal Flora”. 

Mailing i»s the attached coupon ivill bring you 
copy and packages for clinical trial. 

THE BATTLE CREEK FOOD COMPANY 

Dept.A.S.2,Battle Creek, Michigan 

Send me, without obligation, trial tins of Lacto Dextrin and Psy A’ ® 
copy of treatise, “A Practical Method of Changing the Intestinal no 

NAME (Write on marcin below) ADDRESS 
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NEW JERSEY 


At Ocean End of Kentucky Avenue 

Ji Hotel Whose Comforts will j^ssure One of Full 
Enjoyment of^his Qlorious Resort 

EACH ROOM HAS BATH 
Strictly Fireproof — Luxurious Lobbies 
Sundeck Overlooking the Ocean — Golf Privileges 

American Plan, $7 up European Plan, $4 up 

OWNERSHIP— Management 

FETTER & HOLLINGER 

l-ATZ INC. 
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Leaves jrom a j 
therapeutic J^cHooh 


GASTRIC HYPERACIDITY 

Where hyperacidity leads to sour 
stomach, gastritis, nausea, vomiting 
and other stomach disturbances, an 
attempt should be made to reduee the 
excess of acid. 

BiSoDoL reduces this excess quickly 
and effectively without impairing di- 
gestion. 

BiSoDoXj offers a scientific combination of 
sodium and magnesium bases wtb the addi- 
tion of bismuth subnitrate, digestives and 
flavorings. 

Results have been marked in the relief of 
the morning sickness of pregnancy, cyclic 
vomiting, and the acidosis from ex- 
cessive alcoholism. ^, 0 ^. 

BiSoDoL is a prescription 

\ product advertised solely 

Sv to physicians. | 


No. 4 




j: 


Write for 
sample and 
literature. 
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The BiSoDoL Company 

NEW HAVEN, CONN, 

Dcpl. A. S. 2 
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New 

M 

Edition 


Infectious Diseases 


By JAY FRANK SCHAMBERG, M.D. 

Professor of Dermatology' and Syphilology' in the Graduate School of Medicine, University of 
Pennsy’lvania; Ex-President of the American Dermatological Association; Special 
Consultant to the United States Public Health Ser\'ice; Dermatologist to the 
Philadelphia General and Jewish Hospitals; Director of the Research 
Institute of Cutaneous Medicine, Philadelphia 

AND 

JOHN A. KOLMER, M.D., Dr.P.H., D.Sc. 

Professor of Pathology and Bacteriology', Graduate School of Medicine of the University' of 
Pennsylvania; Head of the Department of Pathology' in the Research Institute of 
Cutaneous Medicine; Consulting Pathologist to Misericordia, 

St. Vincent’s, Memorial and Jeanes Hospitals, Philadelphia 

Octofoo, 892 pages with 161 engravings and 27 full-page plates 

Cloth, $10.00, net 

CKCZ>00<::I>) ■ 

T his new edition of Acute Infectious Diseases has not only been 
extensively revised, but a number of new chapters on diseases 
not formerl^^ included have been added. The clinical phases of the 
chapters on vaccinia, smallpox, chickenpox, scarlet fever, measles, 
rubella and typhus fever have been in considerable part retained. 
The chapter on diphtheria has been rewritten and new chapters on 
the prevention of diphtheria, Vincent’s angina, serum anaphylaxis, 
erysipelas, mumps, whooping cough, cerebrospinal meningitis, the 
“fourth disease’’ and erythema infectiosum have been added. 


Washington Square LEA & FEBIGER 
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Philadelphia 
TO Advertisers 


Scientific Instruments 

FOR MEDICINE, PHYSIOLOGY, PSYCHOLOGY, NEUROLOGY, PHONET IC 

ELECTROCARDIOGRAPHS, KYMOGRAPHS. TIME MARKERS, SPHYGMOGRAPHS 
POLYGRAPHS, SPHYGMOMETRIC OSCILLOMETERS 


Paris 


G. BOULITT 

SCIENTIFIC INSTRUMENTS SINCE 187S 


New York 












BOULITTE 

PortaMe 

Electrocardiogr 


m 


Rugged construction. 

No external sources of electrical 
energy. 

Operates entirely from a small 
storage battery. 

Electric motor drives film, which 
is 60 mm. in width. 

String is 10 cm. in length. 

Standard in every respect and 
is really portable 








For Details 
CLIP THE 
COUPON 


Albert C. Gaudin 

342 Madison Ave 
New York City 

Kindly send me detailed infor- 
mation on the new Portable, and 
also on the Boulitte Standard 
Model. 

Name 

Address 
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Diseases of 
the Nervous System 

A TEXT-BOOK OF 

NEUROLOGY AND PSYCHIATRY 


BJ 

SMITH ELY JELLIFFE, M.D., Ph.D. 

Formerly, Professor of Psychiatry, Fordham University, New York, and Formerly Adjunct 
Professor of Diseases of the Mind and Nervous System, New York Post-Graduate 

Medical School and Hospital 

and 

WILLIAM A. WHITE, M.D. 

Superintendent of St, Elizabeth's Hospital, Washington, D.C.; Professor of Nervous and 
Mental Diseases, Georgetown University; Professor of Nervous and Mental Diseases, 
George Washington University, and Lecturer on Psychiatry, U. S. Army 
and U. S. Navy Medical Schools 



New (5th) Edition 



Octavo, 117 Jf, Pages 



with 476 Illustrations 



and 13 Plates 

%/ 


{10 in Colors) 


Cloth, $9.50, net 



Smith Ely Jelliffe, M.D. William A. White, M.D. 

TABLE OF CONTENTS 

Part I. The Vegetative Nervous Systems and the Endocrinopathies- 

The Neurology of the Bodily Organs (pp. 1-348). 

Part II. The Sensorimotor Systems. The Neurology of Sensation and 
Motion (pp. 349-882). 

Part III. The Psychical or Symbolic Systems. Neuroses, Psycho- 
neuroses, Psychoses. The Neurology of Thought and 
Behavior (882-1141). 
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‘^LIPIODOL renders pos- 
sible, without pain or incon- 
venience, the radiological 
exploration of regions of the 
organism which up till now 
have not been explored at all’’ 

Forestier 

Localization of Spinal Lesions — 
Diagnosis of Bronchopulmonary 
Lesions — Roentgenography of the 
Cavity of the Uterus and Fallopian 
Tubes — are among the uses to which 
Lipiodol has been put, tested and 
endorsed in published reports by 
American medical men. 


We shall be very glad 
to submit literature and 
reports on request. 


INCOI^&OO&TCD 




Importers of Liptodol and other French Products 
90-92 BEEKMAN STREET NEW YORK, N.Y. 
CaBadian Agte.: RonoiER Freres, 210 Rue Lemoine, Montreal 



Laboratory Manual of 

The Massachusetts General 


first edition of this work was published by the Massachusetts General 
lahnv was intended originally as a pocket outline of the routine 

ever work done by internes in the hospital, and for their guidance. How- 
practiV found to be of interest to a much wider group, students and 

“^^oe the original printing was soon exhausted and now comes the 
second, thoroughly revised, edition. 

from'cove^V^^^ (pocket-size) it is a veritable mine of practical information 
ohusetts G methods described are those used today in the Massa- 

rate and Hospital. The practitioner and interne will find here an accu- 

oalled UDon + ^or those laboratory and related procedures which they are 

H to employ daily. It offers exceptional value at small cost. 

wSaNS M^d hunter. M.D., with an introduction by J. H. 

' ^ • Nesa (2d) edition, jsmo, loi pages. Limp huiding, $1.75, net. 


Washington Square LEA & FEBIGER Philadelphia 
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. German Spas ~ ~ 

Renowned for their therapeutic merits, as well as for 
their fashionable yet unconventional social life 

ALL KINDS OF SPORTS: GOLF, HUNTING AND RIDING 


BAD WILDUNGEN (near Cassel) 



FUERSTL. BADHOTEL 

Prescribed diets are obtainable. Reasonable rates 
The leading resort for the treatment of 
DISORDERS OF THE URINARY SYSTEM 


BAD WIESBADEN 
The "Riviera North of the Alps” 



ndications: Chronic Gastric Catarrh Dis- 
eases OF Digestive and Respiratory Organs. 
Gout and Rheumatism 


BUEHLERHOEHE (near Baden-Baden; 
Black Forest, 2,625 ft. elevation 



KURHAUS (90 BEDS): SANATORIUM (60 BEDS) FOR 

Internal and Nervous Complaints 


Physicians and iheir fanailies are granted reductions 

For Letters of Recommendation, Literature and Further Information 

Free of Charge apply to 

GERMAN HEALTH RESORTS 

46 VV^ST 40th ST. TcI.: Lnckawnnno 8222-3 NEW YORK, N. Y. 

MINERAL WATERS. SALTS, PASTILLES. ETC. IMPORTED BY SPA PRODUCTS. INC. 
164 Fifth Avenue, New York, N. Y., Tcl.: Gramcrcy 3823 
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PUREST CULTURES OF 

BREWERS^ YEAST 

and its 

CONCENTRATES 

Available for Clinical Use in 



Anorexia 

Dietary Deficiency 
Pregnancy 
Infant Nutrition 


Pernicious Anemia 
Pellagra . 

Herpes 

Diabetes Mellitus 


and in a variety of vitamine-deficiency conditions, with cutaneous manifestations — 
according to the following authorities: 


DB. GEO. R. COWGILL (Anorexia): 

Has shown that Yeast Vitamine-Harris Tablets 
stimulate the appetite, causing a natural desire 
for food. 

DB. BABNETT SURE (Lactation): 

Has shown that Yeast Vitamine-Harris Con- 
centrate stimulates the flow of milk in nursing 
mothers and he claims that 3 to 4 times as much 
Vitamine B is reqriired in such cases as in the normal. 
DB. B. RAYMOND HOOBLEB (Infantile Beri- 
beri) : 

In describing the rise of Brewers' _ Yeast Con- 
centrate, says:- “I believe that every infant should 
have an addition of Vitamine _B to_ its formula 
and should not depend on milk, either human 
or cow's, as its only source of vitamine. Just as 
regular as orange juice and cod liver oil are pre- 
scribed, one should also prescribe a substance rich 
in Vitamine B for the infant dietary." 

DBS. MUBPHY & MINOT (Pernicious Anemia): 

Becognize ‘‘the_ similarity of certain symptoms 
and signs — of pernicious anemia to those of pellagra, 
sprue and beriberi,- diseases due to, or associated 
with, a faulty diet.” (Pellagra, sprue and beriberi 
have all been cured by Brewers’ Yeast-Harris and 
Vitamine B Concentrate.) 


. DBS. KOESSLEB & MAUBEB (Pernicious 
Anemia) : 

Recommend (A. M. A.) "three times daily, from • 
one to two teaspoonfuls of powdered Brewers’ 
Yeast (Harris’) or three times daily two tablets 
of Harris’ Yeast Tablets (standardized' for Vita- 
mine B content)." 

DBS. GOLDBERGER & TANNER (Pellagra): 

Published cures of 26 cases of pellagra with 
Brewers’ Yeast-Harris and advised this product 
for pellagra cases in doses of J to one ounce daily, 
mth due regard to other features of the diet. They 
advise pure, refined, pasteurized Brewers’ Yeast. 

DR. H. J. GERSTENBERGER (Herpes): 

Reported a series of nine cases of Herpetic 
Stomatitis and Herpes Labialis successfully -treated 
with Yeast Vitamine-Harris Tablets. 

DR. C. A. MILLS (Diabetes); 

"In the winter and spring of 1925-1926 Vitamine 
B was tried as an adjunct to the dietary treat- 
ment of diabetic patients in the Out-Patient De- 
partment of the Cincinnati General Hospital, and 
results were obtained which indicated a definite 
effect. In some' cases the vitamine seemed able 
to replace insulin up to about 15 units daily." 


Brewers’ Yeast-Harris (Medicinal) is a pure culture, refined, pasteurized and will 
not ferment- in the stomach. (Dry powder — keeps indefinitely.) 

Yeast Vitamine-Harris Tablets are concentrated from the same yeast. They are 
palatable and easy to administer. 


Both products contain a known amount of Vitamine B, by biological assay, upon the 

growing white rat 


The U. S. Public Health Service specifies Brewers’ Yeast, richest 
in vitamine B, not the bread-raising variety, which causes fer- 
mentation, gas and flatulence. 


Sample bottle of Yeast Powder or Vitamine Tablets. 

To physicians only, $i.oo each 

the HARRIS LABORATORIES 

Tuckahoe, New York 
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The Physiological V asodilator 


QEVENTEEN leading Paris hos- 
O pitals are using Acdcohne 
(acetylcholine ]i;^'drochloride pui i- 
fied "stabilized and tyndallized 
for clinical use). Clinically, >s 
Nvell .as experimentally, it has 
been proved to be the most pow- 
erful physiological dilator of the 
arteries and arterioles. 

Yei Ac6coiine is-extreinely safe. 
There' are' no contra-indications 
to its use and intolerance and 
'• cumulative effects hav'e not been 
ob.scrved.. ■ • ■ ■ 

"■s. 

It has 'pro^■ed 'valuable to re- 
lieve arterial spasm in Raynaud’s 
disease, endarteritis obliterans, 
intermittent claudication, hyper- 


tensive vasomotor disturbances, 
trophic disorders and vagal in- 
sufficiency. • 

Also, surgeons, neurologists, 
ophthalmologists, and otologists, 
whll find important indications, in 
their respective fields full}^ de- 
scribed in onr booklet. 

Acecoline is administered sub- 
cutaneously or intraniuscularl^n 

The average dose is 0.1 Gni. 
dissolved in 5 cc. of sterilized and 
doubly distilled water (furnished 
with the package) . 

Therapeutic effect is often imme- 
diate. 


✓ 

'-‘Available for Clinical Use as ACECOLINE 


Sole Distributors for ACECOLINE in the 
United States 

Anglo-French Drug Co. (D. S. A.), Inc. 

1270 Broadway 

New York, N. Y. 


i Anglo-FreiichDrHgCo._{tJ.S.A.), Iiic. ‘1 
1 1370 Broadway, New York, N.y. |* 

j Gentlemen: — Without obligation ‘ 
; on my part, you may send _ your i 
1 booklet and samples of Acecoline. i 

! i 

I M.D. . 
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A Boy’s Idealism and 
Its Result ^ 



TT HE HOUSE now known as Eli Lilly and 
Company was founded fifty-three years ago. The poli- 
cies and ideals which today govern this company are the 
natural outgrowth of the inspiration and the motive 
which led the founder to become a pharmacist. 

This inspiration was a sign on a drug store in Lafay- 
ette, Indiana. It depicted the story of the Good Samari- 
tan and was the symbol of the Good Samaritan Drug 
Store. Contemplating this sign, Eli Lilly, then sixteen, 
with the quick-moving impulse of youth, decided then 
and there on his life work. 


It was not the old time apothecary’s show window, 
nor any latent or developed interest in the compounding 
of drugs that influenced his decision. 

He knew nothing of them, but he did 
know the story of the Good Samari- 
tan and its significance. Inherent was 
the human desire to be useful. This 
was his spirit. A few years later, in 
i86i, it led him into the service ofhis 
country as a soldier. In civil life phar- 
macy, happily, became its medium. 

In this same drug store, Eli Lilly 
served, after the English method, 
an apprenticeship of five years. 

During this period, he laid the prac- 
tical groundwork for the active years of study and 
achievement that were to follow. 

Through a strenuous, eventful life, Eli Lilly retained 
the idealism of boyhood. To him, the business that 
bore his name represented first of all a responsibility 
and an opportunity for usefulness to the medical profes- 
sion, as it does to those who now direct it. 




Eli LiUy Cot» 

Manufacturers ofPharmJ 



INDIANAPOLIS, INDIA ' 
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“Kindle” 
Model 
No. 3 
Mobile 
Type 


What ONE— 

“Kindle” Electrocardiograph 

is doing at BELLEVUE HOSPITAL 

S INCE November isth, when this No 3, Mobile Type, Electrocardiograph was 
first put into use at Bellevue Hospital, N. Y. City, electrocardiograms have 
been made of 1497 patients of w^iom 1397 were taken care of during December, 
January and February. 

On busy days as many as 50 patients were examined, uniformly satisfactory tracings 
being obtained. 

In addition, Bellevue Hospital has three other Hindle Electrocardiographs in use for 
research work and teaching, in connection with Cornell University and New York 
University Medical Schools. 

Many other prominent hospitals and medical schools are satisfied users of Hindle 
Electrocardiographs. 

Write Jot Catalog l8oB 


MacKenzie« 

Lewis 

Polygrapha 

Microtomes 

KymoKtop^s 


E CAMBRIDGE — 

' • . - - Recording 

1 N ST R U MEN T CP mc S— » 

-^PIONEER Terminal, Nary York 

— cruRERrS O F precision instruments 
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HIERONYMUS CARDANUS 
(1501-1576) 

Believed in astrology which he called 
to his aid in the administration 
of laxatives. 


Car(danus Was Probably Right 

3n THE use of laxatives and ordinary mineral 
oil emulsions for the treatment of constipation, 
one must frequently trust to the stars for results. 

Not so with Agarol. 

This preparation has been developed with prac" 
tical results in view. A mineral oil emulsion with 
phenolphthalein, it assures softening of the intes" 
tinal contents as well as gentle stimulation of the 
peristaltic function, which after all is the prime 
necessity in reestablishing normal function. 

Liberal trial quantities at the disposal 
of physicians upon request. 

WILLIAM R. WARNER & CO., INC. 

Manufacturing Pharmaceutists since 1856 

113-123 West 18th Street 
New York City 
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ORGANOTHERAPY 

can be effective only through the use of de- 
pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 

“ * * ♦ every link in the manufacture of the glandular 

substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously , potent weapon or an inert 
mass.” — (“Our Problems in Endocrinology," Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 
Endocrinological Society of the City of New York, 1922.) 


Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 

EPIREPHRIKE 

EPINEPHRINE CHLORIDE SOL. 

DESICCATED PITUITARY BODY, U. S. P. 

DRIED SUPRARENALS, U. S. P. 

DRIED THYROIDS, U. S. P. 

SOLUTION OF POST-PITUITARY 

CORPUS LUTEUM 

PANCREATIN, U. S. P. 


Insure potency and constancy of action by prescribing 
the products of 


G. W.€K 


acK CO. 


Hanulacturers Organotherapeutic 

of Products 

2-24 Mt. Pleasant Ave., Newark, N. J. 
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The Battle .Greek 
Super Solar Arc Lamp 

For Heat, Light and Ultra-violet Therapy 

\ 

T he new Battle Creek Super Solar Arc Lamp is 
unique in the field of Phototherapy^ appliances. 
It is the result of our own 40 years’ experience as pio- 
neers in the production of therapeutic arc lamps in 
this country. 

Many advanced features of construction make the new Battle Cteek 
Super Solar Arc Lamp noteworthy. A snap of the switch starts the 
atcburnine at full power. No time is lost in waiting for the rays 
to attain adequate intensity. The lamp being automatically adjuited 
by magnetic feed, the largest arc possible with the given current is 
always maintained. 

A specially constructed adapter is furnished with the lamp. It is 
designed so that the arc does not heat the applicators. Any stand- 
ard quartz applicator may be attached. 

By giving off rays in both the infra-red and ultra-violet the Super 
Solar Arc may be used to successfully treat a wide range of diseases. 
The technic of handling it is easily mastered. Various spectra are 
instantly obtainable by the use of different carbons. 

We have recently prepared a new bulletin which describes 
fully the many advantages of the new Super Solar Arc 
Lamp. May we send you a copy? 

Sanitarium & Hospital Equipment Co. 

Battle Creek Michigan 


Battle Creek Therapeutic Appliaitces Include: 


Hydrotherapy Apparatus 
—Type G 3 

The Battle Creek Hydro- 
therapy Apparams is con- 
structed throughout of 
high quality brass. The ap- 
pliance has wall type con- 
trol and gives jet, rain or 
shower, perineal, needle, 
spray and Scotch douches. 


Electric Light Bath 
Cabinets 

Tliree models varying in 
size and cost. Each cabinet 
complete with special 
comfort chair and neces- 
sary bulbs. Made of the 
finest hard wood water- 
proof cemented veneer. 


The Battle Cteek Radiant 
Baker 

A tested appliance for heat 
application. The Baker is 
constructed of aluminum 
and asbestos, and equip- 
ped with safety rheostat to 
prevent excessive heating. 


The Battle 'Creek Treat- 
ment Photophore 
A most efficient appliance 
for making local applica- 
tions of heat. It combines 
the essentials of many ex- 
pensive therapeutic lamps 
in one simple effective 
appliance. 
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'^HE name Fracasforius is a 
medieval landmark in the 
history of syphilis. 

In the present era the out- 
standing figure is Ehrlich — the 
great scientist whose life of 
research culminated in the dis- 
covery of the powerful spirilli- 
cides — the Salvarsans. 


*Neosalvarsan (brand of Nco- 
arsphenamine) supplies to the 
physician the dependable orig- 
inal of Ehrlich — high in thera- 
peutic potency, low in toxicity. 

It passes by a wide margin 
the requirements of the U. S, 
Public Health Service. 


Write for your copy of ‘'Syphilis: Suggestions on Technic 
and Schedules of Treatment.” 


'^T rademark Reg. U. S. Pat. Off. 


^:m e t z * ' 

O R I E/ S , I me. 

new YORK, N.Y. 
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rest and sleep ■ ■ ■ 


whenever insomnid or 
nervousness is a problem 
Elixir Al urate ^ives 
refreshing' repose ■ ■ ■ 



A SAFE 

NON-NARCOTIC 
HYPNOTIC — SEDATIVE 
QUICK IN ACTION 
NOT DEPRESSING := DEVOID OF 
COAL-TAR DERIVATIVES 

Elixir Alurate contains 
llie Roche hypnotic agent, 
allyl-isopropyl-barbitorate 



I ISOPROPYI-CARBlTURm 

!•, ' Eiic/i fluid dmcfiin 
y . m/iiii/ri'-l/.ir/iilunjr 
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3^oW Realized ^ 

A Pure, STABLE Ether 

for Anesthesia 


pRb 
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Our Perfected Processes of 
manufacture and packaging 
produce an Ether immune to 
decomposition products re- 
sulting from storage. This en- 
sures the anesthetist a product 
free from all deleterious im- 
purities such as Peroxide, 
Aldehyde and Acid. 


No Preservatives 

This unusual Stability is effected only through extreme 
purity accomplished by our exclusive methods of manu- 
facturing and packaging, viz. : 

1* A manufacturing process that eliminates all impurities. 

2 Rigorous cleaning and “Chemical Sterilization” of 
containers. 

■o An air tight mechanical closure avoiding any possible 
* introduction of impurities. 

This Ether is unsurpassed in purity and stability by any product 
offered in commercial packages. 

Lef us send you free samples for examination. 

Mallinckrodt Chemical Works 

A constructive force in the chemical indusHy since 18G7 
1 ° Montreal • Philadelphia • New York 
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Insulin Prolongs Life 

-BUT— 

Diabetes Mortality Increases 


What Accounts for the Above Paradox? 


1, Failure to use Insulin, In 1800 
fatal cases Insulin was employed in 
only 881 — less than 49 per cent. 
(Statistical Bulletin, Metropolitan 
Life Insurance Co., December, 
1928.) 

2. Too late use of Insulin. Over 
54 per cent of those given Insulin 
treatment receive it for the first 
time within a month of death. 


3. Erroneous conception of Insulin. 

Insulin is not a cure for diabetes ; it is 
intended to supplement a substance 
normally secreted in the body. 

4 . Over-reliance upon Insulin. 
Under Insulin treatment, many pa- 
tients respond so favorably and 
promptly that they are led to have 
a false sense of security. They 
become careless in their diet or stop 
using Insulin, or both. 


The following is quoted from Dr. Elliott P. Joslin’s 
recent writings on diabetes : 

“ A death from coma is a needless death . . . the result of careless- 
ness. . . . Patients who develop it have failed to keep in touch with 

their family physician. . . . Insulin has given back to the diabetic 

his world of work and joy. . . 


INSULIN SQUIBB is prepared under 
license from the University of Toronto. 
Samples of each lot are submitted to the 
Insulin Committee and must conform to 
its standards. 

INSULIN SQUIBB has a particularly low 
nitrogen content, is remarkably free from 


pigmentary impurities and reaction-pro- 
ducing proteins, is accurately standardized, 
uniformly potent and stable. 

INSULIN SQUIBB of lo, 20 and 40 units 
per c.c. strength is distributed in 5 and 10 
c.c. vials. Insulin Squibb of 80 units per . 
c.c. is distributed in 10 c.c. vials only. 


Write the Professional Service Department for literature. 

E-R^Squibb S. Sons. New VbRK 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858. 

Please Me.vtion' THIS JOURNAL When- Writing to Ad-vertisers 

9 



CONTENTS 

ORI&INAL ARTICLES 

The Relation of Cancer to Old Age 461 

By James Ewing, M.D., New York. 

A Serum Test for the Diagnosis of Cancer Based on a New Theory of Etiology 476 
By B. Gnu^KiN, M.D., Chicago. 

The Differential Diagnosis of Primary and Secondary Carcinoma of the Bronchi 487 
By ED^YAKt> Weiss, M.D., Philadelphia. 

qnnnfemeous Nourhythmic Variations in the Blood-Pressure Levels and in the 

^ "Silent Gap.” A Theory of Vasomotor Arrhythmia 494 

By Louis E- Sigleh, M.D., Brooklyn, N. Y. 

Acute Massive (Nonsurgical, Nontraumatic) Pulmonary Atelectasis, Report 

of Two Cases ■ • 507 

By Henkt K. Mohlee, M.D., Philadelphia. 

The Volume and Hemoglobin Content of the Red Blood Corpuscle. Simple 
Method of Calculation, Normal Findings, and Value of Such Calculations 

in the Anemias 613 

By Maxw^eI/ M. Winteobe, M.D., New Orleans. 

Blood Sedimentation Test Combined with a Serum Reaction in the Diagnosis 
and Prognosis of Tuberculosis. A Preliminary Study of One Hundred 

and Forty-seven Cases • • 623 

By Eugene M. Schloss, M.D., Philadelphia, and Philip B. MiPLEh, 

M.D., Baltimore. 

The Artificial Production of Punctate Basophilia and Reticulation in Erythro- 
cytes • • 637 

By W. E. Cooke, M.D., F.R.C.P.E., M.R.C.P., Wigan, Eng. 

Poliomyelitis. Its Pxe-patalytio Period with Results oi Seram ThoTapy . 640 

By WardKER D. Ayer, M.D., Syracuse, N. Y. 

Certain Nervous Complications following the Use of Therapeutic and Prophy- 
lactic Sera . 665 

By FosteB ICennedy, M.D., F.R.S. (Edin.), New York. 

Sex, Age and Seasonal Distribution of Tetany in the Orphanages in Peking 559 
By Shih-hao Liu, M.D., and Eu-tang Chu, M.D., Peking, China. 

Carbon Dioxid in the Treatment of Hypostatic Pulmonary Congestion. A Pre- 

linfinary Report 564 

By Robert E. Burns, M.D., and William S. Middleton, M.D., Madison, 

Wis. 

The Toxic Psychoses : An Analysis of One Hundred Cases 569 

By F, C, Hill, M.D,, and George Wilson, M.D., Philadelphia. 

(.Conlenl^ continued on page IS) 


Apparatus for the Sedimentation Speed Test for Blood 

HEIiLIGE sediment tester. — L insenmeyer. Small and handy apparatus for the prac- 
titioner, Consists oi a metal stand with 10 graduated test tubes. Complete. . $B.tlO 

^F.LLIGE SEDIOT AS S OMETER . — Balachowsky. Consists of strong support with con- 
„ holder for adjusting the pipettes in vertical and horizontal position, 10 
vided for milUmeter, time and individual readings. Pipette pro- 

I and laboratory accurate and convenient apparatus for all routine 

\ ^ East 87tli Street, New York City 
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The Menopause 


T he critical age with its nervous, 

circulatory and temperamental imbal- 
ance is due largely to the abnormal 
concern (and function) of the thyroid and 
the pituitary over the normal discontin- 
uance of the ovarian function. 

Ovarian therapy is an attempt to lessen 
the normal hormonic loss — but thyroid and 
pituitary therapy helps to modify the ab- 
normal factors that so often make this period 
one of stress and storm. 

Why the frequency of hypothyroidism in 
women at the critical age ? Why the obesity ? 
Why the (pituitary) headache? Why the 
adrenal imbalance? Because all are the 
result of well-intended efforts to overrule 
an inevitable hormone change. This is why 
the menopause is a pluriglandular problem 
which naturally responds more often and 
more satisfactorily to pluriglandular therapy. 
Prescribe : 

Thyro-Ovarian Co. 

(Harrower) 

— the original pluriglandular formula for 
dysovarism with the added thyro-pituitary 
dysfunction. 


The Harrower Laboratory, Inc. 

Glendale, California 
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SUNSHINE enters the home — 
but not for self-medication 


HERE is a lamp that brings the public we emphasize that 

sunshine into the home. The no attempt to correct any ab- 

Eveready Sunshine Lamp, normal physical condition by 
burning Eveready Sunshine light should be made without 
Carbons, produces a light a physician’s advice, 
containing all the essential Regarding this careful, 
rays of sunshine and in the ethical policy the Council of 

same proportions as in the Physical Therapy of the 

light from the summer sun. American Medical Associa- 
If you wish to place your tion made the following state- 
patients under therapeutic ment: “Your letter of July 2, 
light, as distinct from sun- 1928, outlining the proposed 
shine, you can order the re- policy of the National Carbon 
moval of the filter in the Company, Inc., was submitted 

lamp and your patient can to the Council for considera- 

buy Eveready Therapeutic tion. The policy therein out- 
Carbons on your prescrip- lined is acceptable to the 
tion. In our advertising to Council.” 

NATIONAL CARBON COMPANY, INC. 

Carbon Sales Division, Cleveland, Ohio 

Unit of Union Carhido fFfWTj and Carbon Corporation 
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Dieting 

for slimness ruinous to health 
of Hollywood’s stars 

§rt Dnctors and nurses, in 
warning the public of 
the dangers of extreme 
dieting, will find sup- 
port in the sad experi- 
ence of motion-picture 
stars. 


A NEW danger to the health 
of motion picture stars has just 
been revealed. The motion pic- 
ture camera, in photographing 
a star, adds from 5 to 20 pounds 
to the appearance of her figure, 
so that many screen celebrities, 
because of the fad for slim- 
ness, have felt called upon to 
undergo rigorous programs of 
dieting. 

Photoplay Magazine 
cently announced that many 
the stars have suffered collapse 

because of this dangerous practice. One likely to be at the price of permanent 
famous star died of tuberculosis aggra- injury. 

vated by weight reduction. Another Modern health opinion recommends a 
ruined her career and was made an in- variety of foods, including vegetables and 
valid by starvation. Still another collapsed fruits, both fresh and canned, sweetened 
on a set from trying to lose 10 pounds. for enjoyment. Sweetness is the flavor 
One of the alarming dieting extremes that encourages the ingestion of nearly all 
indulged in by the stars, according to the healthful roughage, vitamin-bearing 
Photoplay, is eating no food at all for foods. Breakfast is a meal likely to be 
breakfast, and seriously limiting the quan- slighted by young working girls and many 
tities of nourishing foods for both luncheon other busy working people. For this meal 
and dinner. sugar should be used to develop tlic dc- 

Phj’sicians and nurses and teachers, licious flavors of the beneficial foods, 
looked to as health authorities, should help Let people be warned to eat enough, 
bring a speedy end to the dangerous prac- Most foods are more delicious and nour- 
ticc of indiscriminate diets to reduce. ishing with sugar. Good food promotes 

The “boyish” figure is a false standard good health. The Sugar Institute, 129 
of feminine beauty, and its attainment is Front Street, New York, N. Y. 
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Medical Diathermy ? 
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the patient involve no compromising technique. To secure that com' 
bination of voltage and frequency which gives the exact desired current 
or heat to a part»it is essential that both the voltage and frequency be 
selective. 

The Victor Vario-Erequency Diathermy Apparatus is designed on 
this principle. Its voltage and frequency ranges eliminate the necessity 
of adhering to a quality of current which heretofore has been arbitrary 
because of electrical limitations in the machine producing it. 

This absolute and refined control in the Victor instrument is consid- 
ered by well'knovmi physical therapeutists one of the outstanding 
improvements in the design of high-frequency apparatus for medical and 
surgical diathermy. 
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THE EELATIOH OF CANCEE TO OLD AGE.* 

By James Ewing. M.D., 

PATHOLOGIST TO MEMOBIAL HOSPITAL, NEW YORK. 


That cancerf is a disease of old age is one of the cherished tenets 
of clinical medicine. Contrasted with the comparative rarity of the 
disease in youth, its common occurrence after middle life and great 
frequency in advanced ages, have led many to conclude that cancer 
may almost be considered a function of senescence and a somewhat 
natural outcome of senile changes in the organs. Yet, a review of 
the literature fails to reveal any very critical investigation of the 
basis of this common tenet, most observers being content to record 
statistics showing the age periods when cancer is most frequent. 
When, however, one begins to consider the real significance of the 
supposed relation of old age to cancer, one immediately encounters 
numerous problems of considerable complexity. What is meant by 
“old age?” Is the incidence of cancer in old subjects an accident, 
or is it the result of factors essentially connected with the aging 
process? At Avhat period of life may one consider that old age is 
established and is the period always the same in different races and 
individuals? What is meant by “cancer?” Is it always essentially 
the same disease with a uniform etiology, or does this term cover a 
multitude of diseases with varying causation? How shall we dispose 
of the numerous malignant tumors of infancy and youth? Are 
there any tumors peculiar to advanced ages, and are there any 
peculiarities of ordinary tumors which may be attributed solely to 
the age factor? These are some of the inquiries which must be 


* Contributed to Old Age Fortnight of the New York Academy of Medicine, 
October 1928. 

t The term cancer is here used to include both sarcoma and carcinoma. 

VOL. 177, NO. 4. — APEIL, 1929 
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answered before one can determine whether there is any real clinical 
sit^nificance in the relation of cancer to the age factor. 

'"it is first necessary to determine the age incidence of the different 
forms of cancer. For this purpose there are a^^ailable adequate 
statistical studies of considerable scope and reliability. 

In 1905, Lazarus-Barlow made an elaborate study of tlie age 
incidence of cancer in 4659 female and 2073 male patients dying from 
cancer in the Middlesex Hospital, London. His table gives a valu- 
ake index showing the age incidence of the various forms of cancer 
In both sexes, as patients apply at a general hospital. These 
figures have not been considered in relation to the total population 
living at the different periods. They reflect the general clinical 
experience that cancer occurs most frequently between fifty and 
sixty years. (Table I.) 

TABLE I.— TABLE SHOAVING THE VARIOUS SITES OF PRIIMARY CANCER 
ARRANGED IN ORDER OF THE COMPUTED AGES AT WHICH THEY 
ARE LIABLE TO OCCUR. 


(Compiled from 2073 Male and 4659 Female Cases in the Records of the 

Middlesex Hospital.) 



Males. 

Females. 



Ago. 

Site of growth. j 

1. 

II. 

III. 

Site of growth. 

I. 

II. 

III. 






Uterus. 

40.707 

47 

46,8 

45 

Breast. 

52.263 

42 

46.8 

Vagina 

49.725 

45 

47.3 

to 

Scrotum . 

47.417 

47 

47.2 

Breast 

51.434 

47 

49.2 

49 





Tongue 

52.171 

47 

49.5 


Penis .... 

52.290 

52 

52.1 





50 

Stomach . 

52.339 

52 

52.2 

Esophagus 

49.700 

52 

50.8 

to 

Larynx 

55.954 

50 

52.9 

Rectum . 

51.437 

52 

51.7 

54 

Tongue 

54.537 

52 

53.4 

Larynx 

53.600 

52 

52.8 


Colon . 

55,372 

52 

53.7 

Pancreas . 

54.414 

52 

53.2 


1 




Colon .... 

53.270 

57 

55,1 


Bladder A 

59 920 

52 

55,8 

Vulva .... 

55.082 

57 

50.3 


Esophagus 


57 

56.3 

Stomach . 

52.042 

02 

50,8 

55 

Liver .... 

53,830 

02 

57,8 

Mouth (excluding 




to 

Rectum , 

54 , 080 

02 

57.9 

lip and tongue) . 

50.727 

57 

56,9 

59 

Mouth (excluding 


i 


Bladder . 

59.478 

57 

58.2 


lip and tongue) 

55.314 

! 62 

58.5 

Liver .... 

55.414 

62 

58.0 


Pancreas . 


m 

58.0 

Skin .... 

55.940 

02 

58.9 






Lip .... 

00.714 

52 

59.7 


Rodent cancer . 

58. 201 

62 







Lip .... 

68.608 

62 

60.3 





Above 

Skin . 

00.233 


01.1 

Rodent cancer 

55.347 

07 

03.1 

60 

Anus .... 

61.800 

02 

01.9 

Anus .... 

06.857 

62 

64.4 


Bladder B 

59.920 

67 

63.4 






Prostate 









Column I, mcair age of all cases. Column II, moan age of quinquennial period in 
■svhicii maximupa number of cases occurred. Column III, average I and II. 
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It is important tliat in this series about 80 per cent of the cases 
were cancers of the uterus and breast. In maleSj cancer of the 
breast and scrotum occurred early; cancer of the liver, rectum, mouth 
and pancreas occurred very late. In females the order is much the 
same, but the early occurrence of cancer of uterus, vagina, breast 
and tongue is noteworthy. In both sexes, cancer of the generative 
system affords the early cases, cancer of the skin the late cases, and 
cancer of the alimentary tract gives the intermediate group. A 
period of twenty-three years separates the acme of early and the late 
cases. 

Many other similar studies have yielded much the same results, 
so that it must be regarded as fully proven that the greatest number 
of cancer cases occur at and shortly after middle life, and between 
the ages of fifty and sixty years. This fact becomes more significant 
when it is considered in relation to the number of persons living at 
this decade as compared with other life periods. The U. S. Census 
Report on Cancer, 1914, shows that in the Registration area there 
were about 12,000,000 persons living at each decade from ten to 
thirty years; 9,200,000 between thirty and forty; 7,000,000 between 
forty and fifty, and only 6,000,000 between fifty and sixty, and 
thereafter about a 50 per cent decrease in each succeeding decade. 
So it appears that the greatest number of cancer deaths occur at a 
time when the total population living at that period is considerably 
reduced. 

The Metropolitan Life Insurance Company has made a very 
exhaustive and valuable analysis of the cancer deaths among its 
policyholders, covering the twelve-year period, 1911 to 1922. 
They found a slight increase and upward trend, especially marked 
after fifty-five years, while between thirty-five and fifty-five years 
the trend was downward. The gravity of the cancer situation is 
thus concentrated on the older ages, not only from the standpoint 
of maximum incidence, but from that of increasing mortality. Two 
per cent of all the cancer deaths were of persons under twenty-five 
years of age, due to the occurrence of sarcomas. The deaths from 
cancer of the uterus, rectum and anus, were excessively high among 
colored women. The upward trend of the death rate from cancer 
of the intestinal tract was more pronounced than for any other group, 
and was most marked after fifty-five years. Breast cancer caused 
13.8 per cent of the deaths among white females, the rate was even 
higher among colored females, and it was increasing for both races. 
The trend of the death rate for buccal cancer was downward between 
1911 and 1922, except for colored males. An interesting fact was 
the higher death rate from cancer of the skin among whites, as 
compared to negroes. The death rate from cancer of the skin gave 
4.1 per cent of all cancer deaths among white males, 2.1 per cent for 
colored males, l.S per cent for white females, and 0.9 per cent for 
colored females. 
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The great value of this study lies in the separate consideration of 
different forms of cancer in different races, since the results give a 
clue to the action of specific factors entering into causation. 

The foregoing studies show that tlie greatest number of cancer 
cases occur just after middle life; but they do not show whether there 
is an increasing liability to cancer from the beginning to the end 
of life, and especially in the advanced age periods. Two important 
studies refer to this interesting inquiry. In 1905, Bashford published 
an analysis of 3576 cases collected from tlie London Hospitals and 
confirmed by pathologic diagnosis, and considered the age incidence 
of the cases with the total population living at the various periods. 
(Table 11.) 

He found that there is a progressive increase in the liability to 
nearly all forms of cancer at each age period up to eiglity-five years, 
after which there was a slight, but unimportant decline. The 
occurrence of a very high proportion of cancers of skin, tongue in 
males and of breast in females is worthy of note. Only tumors of 
the brain showed a marked decrease after seventy-five years. 
This table also shows the well-known fact that the period between 
five and ten years is marked by a notable incidence of tumors of the 
brain, kidney and adrenal. The lowest incidence of the disease, as 
a whole, occurs about the tenth year, after which there is a continu- 
ous increase in the total number of cases and in the liability. The 
same conclusions must be drawn from the U. S. Census Report of 
1914.^ (Table III.) ‘ _ 

This table shows a continuous increase in the liability to cancer 
at all age periods up to eighty-five years, with a slight decrease 
beyond that period. The increase is remarkably uniform for all 
forms of cancer except tumors of the brain. 

Somewhat divergent results were obtained by Weller, but in a 
selected material coming to a general hospital. Weller determined 
the age incidence of 1106 cases of cancer diagnosed in the Ann 
Arbor Laborato^ 3 ^ There was a steady increase in the number of 
cases up to the sixtieth year, udth a progressive decrease thereafter. 
Compared with the population living at the different periods, the 
greatest incidence of cancer was, for females, between fifty-eight and 
sixty-two years, for males between sLxty-eight and seventy-two 
years, followed by a slow decline up to eighty-two years. Tlie 
earlier incidence of cancer of the uterus and breast accounted for the 
discrepancy between the sexes. 

At the Mohonk Conference, Dublin presented an important study 
of the chances of dying of cancer at the different age periods, based 
upon an analysis of 125,000 cancer deaths among the policyholders 
of tlie Metropolitan Life Insurance Company in the years 1910, 
1922 and 1924. In 1910, among 100,000 persons living at the 
age of ten years, there would be 5874 cancer deaths up to the 
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end of life, but in 1924, the calculated deaths had increased to 8652, 
(47.3 per cent), owing to tlie reduction of deatlis from other causes. 
Dublin commente on the alarming significance of this conclusion, 
since the reduction of deaths from other causes is bound to con- 
tinue and more and more people will reach the cancer age and even- 
tually die of this disease. He thinks that the attitude of the 
medical and public health professions toward cancer should be 
revised and gre.atly increased efiorts made to meet the problem. 

Very similar conclusions were reached by Scherescliewsky from a 
study of the U. S. Census Reports. 

It is necessary to point out a possible misinter])retation of these 
statistical studies. They do not show that there has been any in- 
creased tendency toward cancer in any individuals at any age. 
They merely show that people are living longer, so that the lapse of 
time permits the expression of whatever tendency to cancer they may 
possess. The liability of exposure to exciting factors of some 
cancers, as of skin and lung, may have increased in the past twent^'^- 
five years, but these studies do not prove this to be a fact. 

A comparison between the white and colored races appears in 
the study of Pearl and Bacon. They analj’-zed 6670 autopsied 
subjects at the Johns Hopkins Hospital, among which there were 
SIC cases of malignant tumors, or 12.2 per cent. This percentage is 
somewhat higher than that of the general population. Their main 
conclusions were that cancer occurs much more frequently in whites 
than in negroes, and slightly more often in females than in males. 
The highest proportion of cancer deaths, compared with total deaths 
occurred between the ages of fifty-five and sLxty-five j^ears, except 
for females, with whom the mortality from uterine cancer seems to 
have advanced the main period of deaths about five years. They do 
not consider the relation of total cancer deaths to total popidation 
living in the different age periods, but quote Dublin’s observations 
which show that there is an increasing chance of death from cancer 
up to the end of life. 

Both the above types of statistical studies suffer from some 
inaccuracies. In the census material, large numbers are involved, 
but the diagnoses are uncertain, while in the hospital material in 
which the diagnosis is certain the cases are more or less selected. 
The fact that the results from both classes of studies are identical 
seems to assure the general reliability of each. 

Some interesting details regarding the cancers of old age are 
furnished by the report of Roussy, LeRoux and Vermes of 1000 
autopsies occurring in a home for the aged. Among these autopsies 
there were 77 cases of cancer, 32 in males, 45 in females, 39 clin- 
ically recognized, 38 found at autopsy. The distribution was as 
follows: 
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TABLE rv.— DISTRIBUTION OP CANCER OF THE AGED. 


Decades, 

years. 

No. 

cases. 

Organ. 

Cases. 

Organ. 

Cases 

50 to 59 , 

2 

Stomach 

. 27 

Lung 

. 2 

60 to 69 . 

. 14 

Uterus 

8 

Gall bladder . 

. 2 

70 to 79 . 

. 32 

Skin . 

5 

Bladder . 

2 

80 to 89 . 

. 19 

Colon 

5 

Liver 

2 

90 to 99 . 

1 

IGdney 

5 

Thyroid . 

2 


— 

Pancreas 

5 

Breast 

1 


68 

Rectum. . 

. 3 

Tongue . 

1 

Unknown 

. 9 

Esophagus . 

. 3 

Unknown 

.' 4 


There was only one sarcoma, type not stated. 

The authors emphasize the important part played by infection as 
the cause of death in these cases. Death was attributed to cancer 
cachexia in 24 cases, to cancer plus infection in 6, and to intercurrent 
infection in 47. Probably much the same results would be revealed 
by a study of cancer deaths at other ages, but they suggest that in 
old subjects the progress of cancer is somewhat less rapid than at 
other ages, and that intercurrent infection plays a larger part in the 
disease in old persons than in younger subjects. 

The high incidence of cancer in old age is not limited to human 
beings, but probably exists in ail species of animals. 

Old dogs are especially prone to develop such tumors and it is rare 
to find an old dog over fifteen years of age which does not exhibit 
one or more benign or malignant tumors. Goodpasture and Wis- 
locld found tumors in all of 15 old dogs which showed signs of 
senility such as loss of teeth and cataract. In most of the animals 
several organs contained tumors. The tumors were adenomas of 
the liver and adrenal in most cases, adenomas of thyroid, papillary 
adenomas of gall bladder, stomach, ovary, prostate and pancreas, 
cystic adenoma of thymus, angiomas of spleen, lipomas and fibromas. 
Mammary cancer is so common in old bitclies that such animals 
cannot safely be used for the experimental production of mammary 
cancer. 

Cohrs found 77 tumor-bearing domesticated animals among 737 
autopsies; and of the 77, the tumors were multiple m 26. He noted 
the greater frequency of tumors in older animals, and especially 
then multiple character. In the causation of these tumors he laid 
greatest importance on the congenital abnormalities in structure 
and on recurrent clnonic irritations. 

The foregoing studies seem quite adequate to show these main 
facts; first, that the greatest incidence of cancer occurs shortly after 
middle life; second, that there is an increasing liability to cancer 
practieally up to the end of life; and third, that the liability to 
cancer has increased greatly in the last two decades. However, the 
real medical significance of these facts remains entirely unexplained. 
One may acceptthecconomic importanceof statistical facts presented 
without admitting that they prove any essential connection of can- 
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cer with senility. Automobile accidents, multiplication of grand- 
children, and accumulation of wealth all belong especially to old 
persons, but they have nothing to do with the process of senescence. 
One must inquire into the reasons for the occurrence of cancer in 
old persons. This inquiry leads at once into many complicated 
questions. 

What is old age? Is it to be accepted merely from the chrono- 
logic side, or is it to be considered from the ph5>-siologic standpoint? 
Now, it is at once apparent that the changes of senescence occur at 
very different periods in different individuals, since some age rapidly, 
and others slowly. Moreover, the changes of senility are very prone 
to affbet one organ before another. Unless one limits the observa- 
tions to very advanced periods, as after seventy years, one will 
include in the category of senility many persons who show very 
little, and some who show no definite senile degeneration of the 
organs. I have often been struck at autopsies on subjects dead of 
epidermoid carcinoma at very advanced age, with the remarkable 
preservation of the organs. In these cases the disease had resulted 
from strictly local factors, not connected with age. It is unsound to 
assume that every person who dies of cancer at the age of seventy- 
five has contracted the disease because of senility. This is one of 
the reasons why crude statistical studies must always fail to yield 
wholly reliable indications in this field. 

Another source of error lies in the fact that the date of death from 
cancer does not always indicate even the approximate period of the 
inception of the disease. Much less does it indicate the time of 
initiation of the process which led to cancer. On this account, many 
authors have concluded that statistics cannot bring us any nearer to 
a solution of the biologic problem of cancer, nor establish an essential 
relation of the disease to old age. 

Mertens refers to the considerable number of cases of cancer in 
young subjects. He notes the occurrence of the changes of senility 
in the organs of young adults, and he records several cases in which 
the recognition of the disease came many years, even twenty-five, 
after the beginning of the process. Thus he is unwilling to admit 
that any essential connection between cancer and old age has been 
demonstrated. Freund, Lewin and others reach much the same 
conclusion. 

Particularly important in this connection is the principle of action 
of the cancerigenic agent, at a distance in time. Aniline cancer of 
the bladder may develop many years after the exposure to the 
irritant has ceased. One observes cases of cancer of the skin 
developing many years after the application of hot tar. Cancer of 
the lip and of the anus are notably frequent in advanced years, 
but they probably result from the cumulative action of many forms 
of irritation spread over many years. The effective exciting factors 
in cancer are thus very often hidden and their effects postponed for 
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many years, so that the date of appearance of a cancer may not at 
all indicate the date of origin of the process. It is very difficult or 
impossible to estimate how frequently the appearance of cancer is 
thus delayed, but it seems certain that a long evolution of the cancer 
process occm’s in a high proportion of cases. We must, therefore, 
conclude that many cancers appear in old age, not because they are 
the result of any element of senescence, but merely because the 
lapse of time allows the fruition of processes which have their incep- 
tion at a much earlier period. 

What are the factors in senescence which may tend to produce 
cancer and how often are they actually found to be the main basis 
of the disease? Among the conditions found in the bodies of old 
subjects, there are tluee wliich are of obvious importance in tins 
inquiry: (1) atrophy of the parenchyma of organs, often attended 
with deposit of pigment; (2) replacement fibrosis; (3) arteriosclero- 
sis. It seems probable that the controlling element in all these 
processes lies in changes in the bloodvessels, both large and small. 
In each organ the changes produced are characteristic. In the skin 
there is atrophy of the elastic tissue, thinning, dryness, pigmentation 
and hyperkeratosis. The atrophy of subcutaneous fat produces 
wrinldes. In the liver there is simple atrophy with pigmentation, 
and some replacement fibrosis. All glands of internal secretion 
show cellular atrophy and fibrosis which are, at times, pronounced. 
The kidneys are reduced in size, indurated, and usually show some 
cortical areas of atrophy from narrowing of bloodvessels. All 
mucous membranes tend to show reduction in glandular tissue and 
lymphoid stroma. The special sense organs suffer atrophy of the 
specialized cells and fibrosis. The lymphoid tissues are much re- 
duced in bulk and may exhibit complete atrophy. In the blood- 
vascular system, there is general reduction of muscle and elastic 
tissue, causing reduced circulation. The bones contain excess of 
calcium and are brittle, while the cartilages and joint capsules are 
often calcified, atrophied and inelastic. The red marrow disappears, 
except in the vertebrse and flat bones. The blood volume is reduced . 

From the physiologic side, all these changes tend to produce 
lowered functional and metabolic activity. 

Many authors have urged the prime importance of arteriosclerosis 
in the origin of cancer, but extremely few have given any data of real 
value on tliis subject. Warner studied 206 cases of cancer and found 
arteriosclerosis in the affected organ in 105 (51 per cent); fibrosis in 
127 (57 per cent). This report is a fair index of the association of 
cancer with arterial disease in the average material, but arterio- 
sclerosis is probably mucli more frequent in old subjects. There are 
a few characteristic forms of cancer in old subjects, which are 
referable to arteriosclerosis, but this lesion is absent in a large 
proportion of cases at all ages. Even when present it may not be an 
important factor in the genesis of cancer. 
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It is at once evident that none of these conditions, briefly enumer- 
ated, give any direct clue to the origin of cancers, and it becomes 
necessary to analyze the conditions in far greater detail in order to 
establish a connection between old age and cancer. However, one 
treneral factor common to all the above states may be recognized as 
of importance, Thiersch conceived that in the tissue atrophy of 
old age the connective tissues offer less resistance to the better sur- 
viving epithelial tissue, so that abnormal epithelial proliferation 
occurs more readily. This theor}^ assumes that there is more atrophy 
of connective than of epithelial tissue, and it fails to account for the 
atj'pical character of the proliferation, but it has generally been 
accorded considerable importance. 

To trace the changes of old age into cancer is a very difiBcult 
problem since it involves a knowledge of the very beginnings of can- 
cer in the different organs, and these beginnings have seldom been 
observed. Here the inquiry must be quite detailed and specific 
and directed to each particular cancer in each organ. A compre- 
hensive study of this subject cannot be attempted in the scope of this 
communication, but a brief effort may be made to trace some of the 
cancers of old age to the conditions essentially belonging to this 
period of life. 

Cancer of the Skin. Pigmented epidermoid cancer of the skin, or 
malignant lentigo, is a well-known tumor of the skin which is clearly 
connected with the aging process. It begins in one or more small 
pigmented spots, which gradually enlarge, coalesce, become heavily 
pigmented, and after many years begin to show infiltrative growth 
with marked malignancy. It is not a true melanoma, but an epi- 
dermoid carcinoma. It is often associated with general xeroderma 
pigmentosa. The sclerosis of the derma, and the accumulation of 
pigment belong to tlie process of senescence. How they combine 
to produce cancer is unknown. The process extends over manj’' 
years, so that the inception cannot be ascribed to old age alone, and 
there is the further difficulty that very similar pigmented atrophy of 
the skin resulting in carcinoma occurs in young subjects. Indeed 
one must admit that the essential process, which consists in a disturb- 
ance in the pigment forming function, probably hereditary, has no 
essential connection with senesfeence, but merely requires the lapse of 
time to express its results. 

Senile angioma must be regarded as essentially a disease of old age, 
at least in respect to frequency and number of lesions. It is said that 
at least 75 per cent of all subjects over sixty years of age present 
these tumors, sometimes in very large numbers. They are vari- 
cosities in the small bloodvessels of the skin and may be referred to 
gradual atrophy of the elastic tissue. 

Rodent Ulcer. Although common at earlier ages, this disease finds 
its greatest incidence in advanced years, especially after eighty-five 
years. The explanation of this fact involves some difficult questions. 
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Most rodent ulcers are derived from hair follicles, others from congen- 
ital epidermal rests . Long-continued chronic irritation doubtless plays 
a role, but it seems necessary to assume that the senile atrophy of the 
skin does not equally affect all hair follicles and that some chronic- 
ally irritated follicles retain powers of growth which enable them to 
proliferate and acquire malignant properties. Thiersch’s theory of 
diminished resistance of connective tissues has been commonly 
employed in this connection. Indeed one may here point out an 
important principle which governs senile atrophy in all organs, 
namely, that during the atrophic process surviving epithelial tissues 
may not only escape atrophy, but may exliibit increased powers of 
growth which tends to assume malignant properties. This principle 
is also exhibited in the sudden and excessive growth of single hairs 
whicli often appear on the skins of aged persons. The complete 
explanation of the phenomenon, as usual, escapes our detection, but 
the observation must be regarded as one of the most important data 
on which tumor growth may be referred to the aging process. 

Mammary Cancer. After the skin, the female breast, in Bash- 
ford’s tables, shows the most notably increased incidence after 
sixty-five years, and especially after seventy-five years. This fact 
is not generally recognized. I liave been unable to determine that 
mammary cancer in the aged presents any characteristic features. 
Generally, the cancers of the aged run a slow course, but in the breast 
there are not a few cases in wliich the disease is unusually rapid and 
the structure highly atypical and malignant. A rapidly growing 
hemorrhagic carcinoma of the nipple, observed at the Memorial 
Hospital, illustrates this group. It does not appear clearly that 
scirrhous cancer is more common in the aged than at earlier periods. 
While the precancerous changes in these cases doubtless occupy many 
years, the actual outbreak of the disease must be referred to the con- 
ditions belonging to the senile period. The rapid course of certain 
cases must be referred to inherent properties of the tumor cells, and 
not to lack of defensive mechanism in the atrophic sclerosed tissues, 
since the latter factors are present in the scirrhous cases. 

Gastric Cancer. Cancer of the stomach shows its highest relative 
incidence between sixty-five and seventy-five years (Bashford), 
and it remains liigh after eighty-five years. I know of no data 
which may explain this fact, nor of any peculiar featiues of gastric 
cancer in the very aged. Horsley reports 5 cases of gastric 
carcinoma vdthout peculiar features in subjects over seventy years 
of age, and comments on the favorable results of operation upon 
them. After sixty-five years, I Iiave observed nearly all forms of 
gastric cancer, except tlie bulkj' adenocarcinoma. These include 
early adenocarcinoma of the pylorus, difi’use fibrocarcinoma of the 
pylorus, difl’use sclerosing carcinoma, linitis plastica, and probably 
one very remarkable case of ulcero-carcinoma in a female aged 
se\ cnty-thrce years, of thirteen years’ duration. However, linitis 
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nlastica occurs at earlier ages, and the slow course of fibrocarcinoma 
iVust be referred more to the intrinsic properties of the cells than to 
any factor residing in senility. Increasing glandular atrophy, 
inuscular atony, arteriosclerosis, imperfect mastication, mouth infec- 
tions, peritoneal bands, and intestinal stasis, may all play a part in 
the ewntual outbreak of gastric cancer in the aged. None of these 
factors are peculiar to old age, but the lapse of time may permit them 
to become effective. 

Rectal and Sigmoidal Cancer. Rectal and sigmoidal cancer also 
shows its highest incidence after sixtj'^-five jmars, and it seems safe to 
refer this fact to long-continued rectal irritation from fecal stasis, 
anal disease, prostatic enlargement, and other pelvic obstructions. 

Cancer of the Lip and Tongue. Cancer of tlie lip and tongue in 
males increases in frequenej’^ rapidly after sixty-fi^m years, and very 
rapidly after eighty-five years. It is not difficult to find the explana- 
tion in the cumulative effects of the well-knoum forms of chronic 
irritation which are responsible for these lesions at earlier periods. 

That cancer of the entire alimentary tract becomes so very fre- 
quent in aged subjects may well be emphasized. Whether the 
clironic irritations or the acquired predisposition of the tissues are 
the more important factors may be debatable, but the facts seem to 
call for special cautions and hygienic efforts directed to the preven- 
tion of these forms of cancer. In the aged their prognosis is ex- 
tremely unfavorable. 

Uterine Cancer. While the greatest number of deaths from this 
disease falls in the fifth decade, and at a comparatively early age, 
the highest incidence in proportion to the number of women living 
is not reached until after sixty-five years, and the proportion remains 
high to the end of life. Corpus carcinoma especially belongs to the 
later periods. The typical corpus carcinoma of elderly women and 
spinsters ocem-s in a small atropliic uterus and usually involves tlie 
enthe endometrium. It arises on the basis of atrophic endometritis, 
in which isolated glands escape atrophy and proliferate slowly. 
These cases illustrate the principle already stated of the malignant 
proliferation of isolated cell groups in an atrophying organ. Although 
exactly similar conditions arise in earlier periods, when precocious 
atrophy occurs, the disease must be assigned essentially to senescence. 

Ovarian Tumors. These are frequent in early ages, and are well 
distributed over other periods, but there is a notable group of very 
malignant, rapidly fatal cases occurring in old subjects. I have 
observed two very anaplastic adenocarcinomas in subjects over 
eighty years. Isbruch and Werdt both report cases of peculiar 
granulosa-cell tumors of the ovary, and state that they occur in 
older women, and are associated with endometrial hypertrophy. 
However, 3 of Werdt’s 6 cases occurred in young subjects. 

These very late cases of very anaplastic carcinoma of the ovary 
are highly interesting, since they occur in atrophic organs forty and 
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fifty years after functional activity has virtually ceased. They 
reveal the cancer cell in a sinister light. It may be assumed that in 
the old atrophic ovary, growth restraints are almost wholly lacking, 
but the enormous powers of growth of these long slumbering cells 
are one of the marvels of the tumor world. 

Cancer of the Liver. Since the majority of tumors of liver and 
gall bladder are sequels of long-standing cirrhosis, or cholelithiasis, 
it is not surprising that the greatest incidence of these tumors occurs 
at a late period-— sixty-two years. (Lazarus-Barlow.) Yet, only 
two forms of liver cancer appear to be characteristic of old age. One 
of these is the cancerous cirrhosis, in which an old cirrhotic process 
terminates slowly in a general cancerous degeneration of the incar- 
cerated liver lobules. 

Another form, even more characteristic, is the solitary malignant 
hepatoma, which while generally occurring in middle life, may appear 
in elderly subjects without any previous cirrhosis, or premonitory 
symptom, and run a very rapid course. In one case I found, as the 
sole symptom, a single fatal hemorrhage into the peritoneum. 

Cancer of the Gall Bladder and Bile Ducts. Cancer of the gall 
bladder and bile ducts, producing a very large liver with jaundice, 
has a late average incidence, and was long ago classed by Frerich 
with the essential cancers of old age. The average age, in Futterer’s 
large series was fifty-seven years. 

Pancreatic Cancer. The two main forms of pancreatic cancer, 
one arising from the ducts, the other from the parenchyma, generally 
follow clironic inflammation of the pancreas, so that the age of 
incidence of this disease is late. Lazarus-Barlow gave the average 
age at sixty years. Bard and Pic report several cases after seventy 
years, and point out the cardinal symptoms; distention of the 
gall bladder, jaundice, absence of hepatic enlargement, and rapid 
cachexia. 

Cancer of the stomach, liver, gall bladder and pancreas, being 
inaccessible lesions, probably accounts for the death of many old 
persons in whom no accurate diagnosis is recorded. 

Prostatic Cancer. Cancer of the prostate gave the highest 
average age incidence in the report of Lazarus-Barlow (seventy-two 
years). The explanation lies in the fact that tlfis disease usually 
arises on the basis of cluonic prostatitis, wliich is seldom well estab- 
lished before the sixtieth year. It, therefore, deserves recognition 
as one of the prime cancers of old men. 

Renal Tumors. The various renal tumors are well distributed 
over all ages, from infancy to middle life, but there is one form of 
renal cancer which belongs exclusively to old age. This is the multi- 
ple adenocarcinoma arising in old arteriosclerotic kidneys. It is of 
little clinical interest because of its rarity. That many of the ordi- 
nary renal and adrenal carcinomas may be expected in old age, is 
shown by Basliford s reports in wfliich the highest proportional 
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incidence came between seventy-five and eighty-five years, following 
a marked increase after fifty-five years. 

Bladder Tumors. Although many carcinomas of the bladder 
occur in old persons, this disease shows no definite relation to old age. 
In the male, Lazarus-Barlow found tAVO groups, one occurring at 
fiftv-two years, and the other at sixt3'-seven, but neither of the 
trroups was numerous, and no difference in the etiologic factors Avas 

mentioned. 

Tumors of the Brain. Tumors of the brain are generally regarded 
as diseases of earlj' and adult life, but Bashford’s tables sIioav a steady 
increase in proportional incidence up to sixt.y-fiA^e j'-ears. Age, 
therefore, enjo.ys no immunity to the outbreak of these neoplasms. 
In the report of Bailej^ and Cushing, it appears that the spongioblas- 
toma (gliosarcoma), Avas the onty tumor occurring AAuth am'^ great 
frequency" in elderly subjects. This tumor Avas most frequent in the 
fifth decade, AAdiile the oldest subject AA'as sixty-nine years of age. 
The etiology of these tumors sIioaa^s little connection AAuth factors of 


old age. 

Sarcoma. The great immunity of old age to sarcoma finds its 
main explanation in the reduced acthdty of the connectiA’-e tissues, 
and the early maturation of the bonj”^ skeleton. Barelj'^ one observes 
late mjmsarcomas of the uterus and gastrointestinal tract and a fcAv 
neurosarcomas. In the field of bone sarcoma, it is worthy of note 
that the only osteosarcomas reported in the Registry of Bone Sar- 
coma, in subjects over fifty j’^ears of age, developed on the basis of 
osteitis fibrosa. In the literature there are a feAv reports of multiple 
giant-cell tumors in old persons, usually in connection with osteitis 
fibrosa. 


Summary. The attempt to summarize the conclusions to be 
draAvn from the foregoing data requires the admission that the 
material is veiy miscellaneous, fragmentaiy and inconclusive. 
The statistical studies prove that the chance of djdng of cancer 
increases up to the end of life, and that this chance is increasing, 
mainl}'^ because people are living longer, possibly also because the 
exposure to cancerigenic agents and habits is greater. These facts 
alone are of little clinical or pathologic importance, since thej*^ do not 
proA'^e that all or any great number of these cancers result from the 
processes of senescence. The mere lapse of time accounts for many 
and may possibly account for the majority of the cancers of the aged. 

I have been unable to find any report of a study of a large number 
of cases of cancer in old subjects, AAuth the object of determining to 
A\diat extent the disease AA’^as the result of senescence. Such an 


undertaking would be very difficult and laborious, so much so, that 
no one seems to have been Avilling to attempt it. The various text- 
books on diseases of old age contain very meager reference to the 
subject. Only Schwalbe attempts a sj'^stematic enumeration of the 
tmnors of old age, but Avithout critical analysis. Yet, a feAV facts of 
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medical importance seem to stand out prominently. Senile atrophy 
of tissues and organs, replacement, fibrosis and arteriosclerosis 
create local conditions which favor the development of some cancers 
which may be properly attributed to old age. Some of these true 
cancers of the aged exhibit peculiar clinical and pathologic features, 
and several tumors of this type have been enumerated in the previ- 
ous discussion in this paper. They are, on the whole, not numerous. 

During the senile atrophy of tissues and organs, it seems to be a 
principle of importance that isolated cell groups, gland acini, lobules, 
and probably tissue rests, escape atrophy and find conditions of 
growth more favorable. The data support Thiersch’s theory of 
disturbed balance between epithelium and connective tissue. 

In this crude sense, cancer may be considered a function of sen- 
escence. But, if all other causes of death were eliminated, pneu- 
monia would become the main cause of death of old persons, and in 
the same sense become a function of senescence. 

The main factor which accounts for the high incidence of cancer in 
the aged is the lapse of time, which permits the natural termination 
in cancer, of processes which have their inception in adult life, or in 
youth, in infancy, or even %n utero. This principle applies to 
nearly all the tumors arising from tissue abnormalities, and to a 
great many of those resulting from chronic irritation. That the 
great majority of tumors of old age may be thus explained, cannot 
be asserted without much more evidence than is now available, but 
appears highly probable. 

Arteriosclerosis probably plays an important role in the develop- 
ment of many cancers in the aged, but it is by no means a constant 
factor, and its exact significance has never been determined. 

If precocious atrophy and arteriosclerosis of single organs are 
regarded as a phase of senescence, then a strict chronologic classifica- 
tion of cases is unsound, and many cancers occui’ring in adult and 
middle life belong in the group of cancers of old age. 

Probably the majority of cancers occurring at advanced age 
periods show exactly the same etiologic factors and clinical course 
as those occurring in adult and middle life, and their separation as a 
specific group is unwarranted. 

For the same reasons, cancer in the aged must be regarded as 
always pathologic and not as an essential phase of tlie process of 
senescence. Senility merely acts in preparing the soil and rendering 
the tissue more susceptible to the action of the usual exciting 
factors, the presence of which is almost as essential as in earlier 
periods of life. 

In general, the cancers of old age pursue a relatively slow course, 
depending on the reduced metabolism of this age period, but there 
are many cases which exhibit an unusually rapid growth. These 
latter probably arise mainly from tissue rests, which have long 
rejiiained cjuicsccnt, but which, when once excited to growth, find 
conditions especially favorable for um-estrained proliferation. 



476 gruskin: sertoi test for diagnosis op cancer 

In the clinical course of cancers in the aged, secondary infection 

Invs a very prominent part and often masks the true nature of the 
dis&ise. Hence the proportion of unrecognized cancers is higlier 
in tile aged than at other periods. Owing to the verj^ high inci- 
dence of cancer in the aged, the suspicion of this disease should be 
kept prominently in mind by diagnosticians. 

pQ!- the same reasons, special precautions against the outbreak of 
cancer may well be employed in the very aged. 

The detailed study of the action of factors essential to senescence 
in the origin of cancer in the aged is at present quite inadequate to 
determine the real influence of old age on the incidence of cancer. 
Until such studies are available, most of our conclusions-in this field 
must be subject to many limitations. 
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A SERUM TEST FOR THE DIAGNOSIS OF CANCER BASED ON A 
NEW THEORY OP ETIOLOGY. 

By B. Gruskin, M.D,, 

PATHOLOGIST, MOUNT SINAI HOSPITAL, CHICAGO. 

Numerous serologic tests for the diagnosis of cancer have been 
proposed. Although some of these have gained a certain popularity, 
most of the tests which have been described have failed to survive 
critical repetition and no serodiagnostic test is today generally 
regarded as reliable and specific. It is the purpose of this paper 
to propose a test for the diagnosis of malignant disease based upon 
principles which differ fundamentally from anj’- of the known tests 
which have been proposed and to describe the results obtained whicli 
are believed to substantiate the proposed theory. Diagnostic tests 
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for cancer based upon the principles of immunity factors were first 
attempted by means of complement fixation. These were soon 
followed by others based upon chemical precipitation and still 
later by flocculation tests. 

In a thorough historic review of the subject, Fry^ points out that 
the complement-fixation test which has been extensively used to 
discover antibodies in the serum was first advocated by Sampietro 
and Tesa^ in 1908, Subsequent observers, however, failed to sub- 
stantiate the results claimed for this test. Other reactions such as 
the precipitin test used by Engel in 1904, the anaphylactic test 
studied by Pfeifter and Finstern® and the antitryptic reaction 
described by Marcus'* have given variable results. The fallacies 
of the ferment reaction of Abderhalden were pointed out by Leitch® 
in 1914. A ehemical precipitation reaction was described by Kahn 
and a similar one by Botelho.'^ The latter has been shown by Fry® 
to be of little diagnostic value. The flocculation method was first 
used by Weil and Braun® and followed by a test based on the same 
principle by Roffo.*® 

Lavedan,** using Botelho’s reaction on an extensive series of 
well-controlled cases, concludes that the test is not specific for 
cancer, that it is not a reaction of cachexia, being often positive 
in patients with localized lesions and negative in cases of advanced 
cancer. The exactness of the results depend upon the location of 
the lesion. In deep-seated cancer (breast, uterus, digestive tract) 
the percentage of exact results is high and the test has a real diag- 
nostic value. An analysis of the Botelho serum reaction by Baty 
and Greene*® of the Huntington Memorial Hospital, also led to the 
conclusion that the reaction is of no value in the diagnosis of cancer. 
A flocculation test described by Brossa, Bozzolo and Lombardi*® 
gave elearly positive results in growths of the gastrointestinal tract. 
Noncancer ous patients gave positive results in advanced cases of 
tuberculosis and lues, otherwise, controls were negative. Occasional 
negative results occurred in lesions of the skin. 

In a series of 500 cases of malignant and non-malignant disease, 
Fry reports 75 per cent correct results. Out of 239 cases of malig- 
nant disease, 170 gave positive results (71 per cent) and out of 20 1 
controls, 204 gave negative results (78 per cent). Healthj^ indi- 
viduals gave uniformly negative results. Non-malignant tumors 
usually gave a negative reaction. Positive flocculation occasionally 
occurred in acute febrile conditions such as tuberculosis and sepsis. 
The antigen employed was obtained from carcinoma of the breast, 
A special study of the Thomas-Binetti reaction bj^ hlondain, Douris 
and Beck**' *® led to the conclusion that the results have been 
obtained because of the fact that the neoplastic extract was not 
aseptic and they attributed tlie discoloration of the methylene blue 
to microhic action. They conclude that cancer serum has not the 
jiower to reduce methylene blue. 
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Theoretical Considerations. As a working lij^potliesis, it ma.y be 
assumed that in the ordinary course of normal cell growth, each 
type of cell produces a lysin against tl\e otiier type of cell. That is to 
say, connective-tissue cells normally have the property of generating 
certain lysins which are antagonistic to excessive growth of epithe- 
lial cells, so that although an inciting factor such as chronic irrita- 
tion may be present, carcinoma does not develop. If, on the other 
hand, the connective tissue fails to produce such lytic agent, a 
carcinoma results when the proper extrinsic factors are present. 
The opposite cycle follows in tlie production of sarcoma, that is, a 
deficiency or laclv of lytic agent normally produced by epithelial 
tissue results in the presence of proper extrinsic factors in the pro- 
duction of sarcoma. In other words, the maintenance of an equilib- 
rium between the connective and epithelial tissues is considered as 
dependent upon the presence of antagonistic lytic agents. The 
hypothesis of Waldeyer and Thiersch of an equilibrium between 
the connective tissue and epithelial elements and the tissue tension 
hypothesis of Ribbert, are in direct accord with this theory. The 
ability of normal serum and the failure of cancer serum to autolyze 
cancer cells in mtro has been demonstrated (Freund and Kaminer’®) 
and points to the presence of a lytic substance in normal blood 
serum. 

This theory is also in accord vdth the general nature of oppos- 
ing physiologic forces found in normal biologic activities, where 
two counteracting principles tend to maintain an equilibrium in 
normal cell growth, that is, the maintenance of the endocrine 
balance, the vascular functions of dilatation and constriction and 
the thermogenetic and thermotactic apparatus. 

Based on this conception of the possible cause of malignant dis- 
ease, it was believed that a lytic agent might be produced by the 
inoculation of animals with purely embryonic epitlielial cells in the 
case of carcinoma, and connective-tissue cells in the case of sarcoma. 
In this wa3’’, amboceptors would be developed in sucli treated animals 
and their sera might have the property when injected into a patient 
suffering from malignant disease to destroy, in case of carcinoma, 
embrjunic epithelial cells, and in the case of sarcoma connective- 
tissue cells, based upon the accepted serologic principles of the pro- 
duction of b'tic agents. 

The second consideration was to demonstrate the correctness of 
the relationship between malignant new growth and the lytic agent 
produced bj^ immunizing animals. Experiments were performed 
to prove the existence of such amboceptors on the basis of the pro- 
duction of precipitins, recognizing that if precipitins were formed 
between the amboceptor and the serum of a cancer patient, a homo- 
logous relationship would be established and it would be demon- 
strated that no difference exists between embiyonic cells of one 
species of animal and another. In order to determine whether the 
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precipitin reaction is due purely to the immunizing properties of the 
embryonic cells, control animals were inoculated with pancreatic 
tissue obtained from mature animals and it was found that the 
sera of these animals failed to produce precipitin when brought in 
contact with the serum of cancer patients. According to J. Ewing, 
this may be due to the presence in embryonic tissue of specific 
growth-stimulating substances. Having demonstrated the specific- 
ity of the amboceptor produced by immunizing animals nuth 
embryonic cells, it was logical to attempt to utilize this immuno- 
logic principle as a diagnostic test. 

It is important to point out that the principle upon which, the 
present test is based, differs fundamentally from that of any other 
test which has been presented in the following ways: (1) Because 
the test is purely biological in character, and (2) because the ambo- 
ceptor is produced by means of purely embryonic cells. It should 
be noted that most of the serodiagnostic tests in which tissue cells 
have been used have been performed with an antigen composed of 
both epithelial and connective-tissue cells. Fry, for instance, used 
breast cancer as an antigen, but adds that eellular carcinoma is 
preferable to scirrhous cancer. Wiien the theory upon which this 
test is based is considered, it is readily seen that the presence of 
adult connective tissue detracts from the specifieity of the antigen 
and it is suggested that this factor may be responsible for the better 
results obtained with the more cellular growths. It is believed that 
the complement-fixation test for cancer could be rendered specific 
if pure embryonic cells such as are employed in our test were used 
in the preparation of the antigen. Attempts to utilize this principle 
in a complement-fixation test are under way. 

Methods. Preparation of Amboceptor Preliminary Steps. It is 
essential that in the preparation of the amboceptor both for car- 
cinoma and sarcoma, all glassware and other utensils used be chemi- 
cally clean, sterile and of a neutral reaction. The serum of the 
animals is obtained according to the usual method in test tubes of 
large caliber and allowed to coagulate at room temperature. It is 
then placed in the incubator for a few hours and then placed in the 
ice chest to obtain separation of the serum without hemolj-sis. 
The serum is then pipetted off into sterile centrifuge tubes, and is 
then centrifuged to throw down any blood cells which may have 
remained, so that the serum may be rendered free of substances like 
chyle, blood cells, and so forth. 

Preparation of the Amboceptor for Carcinoma. Mammalian em- 
bryos are used (calves, sheep, pigs). They must not be in a 
later stage than the second month of pregnancy. This is readil}'- 
recognized by their relative smallness, and by the smoothness of 
the skin (for instance, there is no formation of hair). In securing 
these embryos, the abdomen must be opened under sterile condi- 
tions. Tlie pancreas and submaxillary glands are dissected out. 
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nnd placed in a sterile disli. A hj 7 )otonic salt solution is poured over 
these, and if possible, allowed to freei^e, the object being to permit 
easier removal of the fibrous capsule. The capsule and the ducts, 
and Vo forth, are then removed by careful manipulation with small 
tissue forceps. The epithelial tissue is picked out. It is placed in 
a mortar in which sterile copper gauze is inserted (to facilitate the 
inaccration) and macerated. Salt solution is added and thoroughly 
ini.ved and rubbed up with the macerated tissue until the fluid 
hccowcs milky or opalescent in appearance. 

The next step is to inoculate healthy male rabbits intraperitoneally 
or intravenously as follows: (The method used by the author was 
the intraperitoneal one.) The inoculations are made three days 
apart. The first injection was 3 cc.; second injection, 5 cc.; third 
' injection, 7 cc.; fourtli injection, 10 cc. and fifth injection, 15 cc. 
The animal is sacrificed three days after the last injection and serum 
obtained. The amboceptor is now tested m'th Icnowii positive 
carcinomatous serum and with a known negative serum, as per 
procedure given below. Precipitin formation should take place 
■ndth the positive serum; and no reaction vdth the negative serum. 

Preparation of the Amboceptor for Sarcoma. Umbilical cords are 
obtained freshly. The blood is squeezed out; the veins are punctured 
and the blood washed awa 3 ^ It is then cut up in small pieces and 
placed in a meat press. The Wharton jelly (which must be clear 
of blood) is placed in a mortar, together with bone marrow obtained 
from embryos (calves, pigs, sheep, etc.), This is Avell macerated 
and mixed. It is then filtered through gauze to clear away the small 
particles of bony substance whieli might be present. To this, one- 
third its volume of salt solution is added and is well shaken. Rab- 
bits are inoculated with the mixture every three days, starting with 
1 cc. and increasing the dose 2 cc. at every inoculation until five 
inoculations have been given. The animal is then sacrificed two 
days after the last inoculation. The serum is obtained as per the 
previous method for carcinoma. . Then it is tested with a Imown 
positive sarcomatous serum and with a known negative serum as per 
procedure given below. Precipitation should take place in the 
positive serum and no precipitation in the negative serum. 

Preparation of the Patient’s Serum. As in the preparation of the 
amboceptor, it is essential that all glassware and other utensils used 
for the test be chemically clean, sterile and neutral. The serum 
of the patient is then obtained in the usual manner, and this is done 
in the morning before the patient has had any food. In order to 
insure a clear serum, it is preferable to use an IS-gauge needle and a 
wide test tube. The blood is allowed to coagulate at room tempera- 
ture. The serum is placed in an incubator for about two hours to 
secure separation without hemolysis. 

Technique of Test. Three small test tubes are placed in a rack. 
In the first tube 0.3 cc., of amboceptor is placed and carefully over- 
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layered with 0.9 cc. of patient’s serum to which complement had 
been previously added (3 minims per cc.), (if the serum is older 
than twenty-four hours). This is overlayered with 0.2 cc. of half 
normal saline. In the second tube is placed 1 cc. of patient’s serum, 

0.4 cc. of half normal saline. In the third tube is placed 1 cc. 
of amboceptor -f 0.4 cc. half normal saline. The rack is then placed 
in the incubator for five hours without being disturbed It is 
advisable to perform two similar tests using a known positive and 
known negative control as in the Wassermann reaction. After 
five hours the test is read. Each tube is carefully removed from the 
rack so as not to disturb the point of contact between the different 
fluids and is placed against a dark background so as to permit an 
indirect illumination. In a positive reaction, the result is indicated 
by a fine white ring at the point of contact of the fluids and a tur- 
bidity extending downward. A negative reaction is indicated by 
the absence of a ring or turbidity, the entire fluid remaining clear. 
Readings should be recorded as strongly or faintly positive depend- 
ing upon the degrees of turbidity obtained. 

Simplified Modification of Test. In an attempt to simplify the 
test and make it more useful for practical purposes, it seemed plaus- 
ible to attempt to utilize the embryonic tissues directly in the form 
of an antigen instead of the amboceptor produced by animal immun- 
ization. In this way, the difficulties encountered in the production 
of the amboceptor would be eliminated. It was found for instance, 
that very few rabbits were capable of producing a satisfactory 
amboceptor. A further difficulty was encountered in the turbidity 
of the serum in some animals. The following technique was 
employed in the preparation of the antigen. 

Antigen for Carcinoma. The embryonic epithelial cells are pre- 
pared as described in the above method up to the point of animal 
inoculation. At this point, the cells suspended in salt solution are 
centrifuged until the supernatant salt solution is perfectly clear, 
the salt solution is then discarded and the epithelial cells are placed 
in a porcelain dish and dried at a temperature of 75° C. to a doughy 
consistency. During this period, it is essential that the tissue be 
stirred thoroughly at fifteen-minute intervals in order to permit 
uniform drying. The tissue is then placed in a glass-stoppered 
bottle to which is added three times its volume of acetone. The 
mixture is permitted to stand in the ice chest for twenty-four hours 
with frequent shaking. The acetone is then poured off and replaced 
by one and a half volume of fresh acetone for another twenty- 
four hours. The acetone is again decanted and the tissue is placed 
in a mortar to which five times its volume of absolute alcohol is 
added. This is macerated for about fifteen minutes until the alcohol 
becomes somewhat milky. The mixture is then kept in the ice box 
for five daj^ during which time it is forcibly shaken at two-hour 
mtcivals. The alcohol extract is then decanted and is ready for use. 
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Antigen for Sarcoma. A mixture of Wliarton’s jelly and red bone 
mari-ow of calf embryo is macerated in a mortar, to ndii'ch two vol- 
umes of salt solution Jire added. This is jilaccd in a porcelain dish 
at a temperature of 75^ C. until the mixture becomes grayish in 
color. The salt solution is tlien decanted and the tissue is placed 
in three times its volume of acetone for twenty-four hours. The 
acetone is then decanted and replaced by one and a half volumes 
of acetone for twenty-four liours. The acetone is again decanted 
and the tissue is placed in a mortar and macerated with five times 
its volume of alcohol for fifteen minutes until the alcoJiol extract 
assumes a light-brown color. The mixtm-e is tlien placed in a glass- 
stoppered bottle in the ice chest for five days, during wliich time it 
is shaken at two-hour intervals. The alcolioJ extract is then ready 
for use. 

Technique of Test. Five to 10 minims (depending upon titration) 
of antigen is placed in a test tube, to w])ic]) 30 minims of suspected 
serum (which has been previously diluted 50 per cent with normal 
salt solution) is added slowly drop b.y drop. This is allowed to 
stand for two minutes. It is then agitated until flocculation takes 
place. Ten minims of salt solution is added and is allowed to stand 
for two minutes. It is agitated again and read against a frosted 
electric light. A positive reaction is indicated b,y flocculation. A 
negative reaction produces no flocculation. It is important that 
the drops be added slowly and at regular intervals. Adding the 
drops too rapidly might give a negati^^e I'eaction in positive cases. 
It is also important to distinguish between air bubbles and true 
fioccula. The former always rise to the surface, whereas the latter 
settle to the bottom. 

If the suspected serum has a very low specific gravity and looks 
watery it is best not to mix serum with salt solution, but use it in 
its original state, as adding salt solution is liable to render a positive 
serum negative. 

Titration, A knorni positive and negative serum are employed 
in order to determine the least amount of antigen necessary to 
produce a positive reaction. Wien this endpoint is reached, the 
same amount is used on the knowi negative and should give a 
negative reaction. It is essential to determine this endpoint accur- 
ately and utilize the least amount of antigen necessarj'^ to produce 
a flocculation. If the knovm positive of this amount is exceeded 
by even a few minims, a flocculation might take place hi the nega- 
tive serum. 

Precautions. The following precautions should be observed in 
the preparation of the material: It is essential that the capillary 
pipettes used in the test should be of equal caliber. It is evident 
that any difference in the caliber of tlie pipettes would render the 
test inaccurate. It is also very import^t that the cells for the 
antigen and amboceptor be prepared of pure embryonic cells of 
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the type desired— for example, the capsules and ducts of the pan- 
creas and submaxillary gland must be removed thoroughly so that 
no remnants of fibrous tissue will be left. In the preparation of the 
connective-tissue amboceptor as well as the antigen, Wliarton’s 
jelly must be free from blood. The antigen must be dried until it 
assumes a doughy character— not more nor less than that. Special 
care should be taken to avoid scorching the tissue while drying. 
It is essential that the drying process be continuous, proceeding 
to the finish without stopping. 

Advantages, The advantages of the modified method over the 
immunization method are as follows; 

1. Elimination of use of animals in the production of amboceptor. 

2. Simplicity of test with advantage of flocculation over precipi- 
tation method in facility of reading and interpretation. 


TABLE 1.— results OF TEST IN KNOWN MALIGNANT TUMORS. 


No. 

Case. 

Location 

Pathologic Report. 

Serologic Test. 

1 

T. C. 

Rectum 

Adenocarcinoma 

Positive 

2 

T. F. 

Breast 

Sclrirrous carcinoma 

n 

3 

N. 

Cervix 

Squamous carcinoma 

<t 

4 

P. G. 

Breast 

Alveolar carcinoma 

u 

5 

C. E. 

Rectum 

Adenocarcinoma 

it 

6 

E. S. 

Antrum 

Squamous carcinoma 

it 

7 

E. F. 

Face 

Basal-cell carcinoma 

it 

S 

K. T. 

Esophagus 

Squamous carcinoma 

it 

9 

G. V. 

Breast 

Adenocarcinoma 

it 

10 

T. P. 

Lip 

Squamous carcinoma 

it 

11 

V. N. 

Stomach 

Adenocarcinoma 

It 

12 

V. S. 

Gall bladder 

Adenocarcinoma 

it 

13 

M. H. 

Uterus 

Adenocarcinoma 

it 

14 

0. N. 

Eyelid 

Basal-cell carcinoma ? 

Negative 

15 

McP. 

Stomach 

Adenocarcinoma 

Positive 

16 

A. H. 

Mandible . 

Squamous carcinoma 

It 

17 

A. R. 

Intestine 

Adenocarcinoma 

<( 

IS 

C. P. 

Nose 

Basal-cell carcinoma 

a 

19 

P. S. 

Wrist 

Squamous-cell carcinoma 

it 

20 

G. W. 

Stomach 

Adenocarcinoma 

ti 

21 

B. C. 

Ulna 

Osteogenic sarcoma 

« 

22 

B. T. 

Thyroid 

Spindle-cell sarcoma 

n 

23 

E. K. 

Neck 

Spindle-cell sarcoma 

(< 

24 

C. B. 

Esophagus 

Squamous carcinoma 

t< 

25 

A. F. 

Floor mouth 

Squamous carcinoma 

a 

26 

B. 3 

Tongue ^ 

Squamous carcinoma 

it 

27 

H. 0. B. 

Lip 

Squamous carcinoma 

4* 

2S 

S. M. 

Colon 

Adenocarcinoma 

(( 

29 

A. R. 

Cheek 

Squamous carcinoma 

(( 

30 

J. F. 

Femur 

Osteogenic sarcoma 

t< 

31 

F. 

Tongue 

Squamous carcinoma 

t( 

32 

S. F. 

Breast 

Alveolar carcinoma 

7 

33 

M. K. 

Breast 

Adenocarcinoma 

Positive 

34 

K. 

Breast 

Duct carcinoma 

it 

35 

W. 

Breast 

Adenocarcinoma 

it 

36 

B. W, 

Cervix 

Squamous carcinoma 

it 

37 

W. 

Cervix 

Squamous carcinoma 

it 

3S 

S. 

Prostate 

Adenocarcinoma 

it 

39 

Dr. K. 

Cervix 

Squamous carcinoma 

a 

40 

M. G. 

Rectum 

Carcinoma 

(( 
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TABLE I.~RESULTS OF TEST IN ICNOWN JIALIGNANT TIBIORS. 

Continued. 


No. 

Case. 

Location. 

Pathologic report. 

test. 

41 

11. L. 

Rectum 

Carcinoma 

Positive 

42 

I. K 

Stomach 

Carcinoma (clinical diagnosis) 

(f 

43 

M. E. 

Cervix 

Squamous carcinoma 

a 

44 

S. Me. 

Breast 

Adenocarcinoma 

it 

45 

F. M. 

Rectum 

Adenoc.arcinoma 

it 

46 

S. S. 

Penis 

Epitliclioma 

n 

47 

M. H. 

Esopliagus 

Squamous carcinoma 

({ 

4S 

N. N. 

Esopltagus 

Squamous carcinoma 

*• 

49 

M. N. 

Rectum 

Carcinoma 


50 

Dr. B. 

Breast 

Adenocarcinoma 

it 

51 

M. J. 

Penis 

Epithelioma 

{% 

52 

M. S. 

Face 

Basal-cell carcinoma 

<4 

53 

N. K. 

Stomach 

Adenocarcinoma 

«l 

54 

M. G. 

Stomach 

Carcinoma 

<4 

55 

M. R. 

Stomach 

Carcinoma 

it 

50 

S. 

Prostate 

Carcinoma 

it 

57 

A. H. 

Esophagus 

Squamous carcinoma 

it 

5S 

McD. 

Stomach 

Carcinoma 

It 

59 

M. 0. 

Stomach 

Carcinoma 

it 

60 

Bed 78 

Stomach 

Carcinoma 

(i 

61 

D. J. 

Stomacii 

Carcinoma 

it 

62 

H. J. 

Esophagus 

Carcinoma 

if 

63 

R. N. 

Stomacii 

Carcinoma 

it 

64 

J. S. 

Stomach 

Carcinoma 

it 

65 

P. G. 

Esopliagus 

Squamous carcinoma 

a 

66 

N. B. 

Stomach 

Carcinoma 

it 

67 

G. 

Esophagus 

Carcinoma 

a 

68 

N. E. L. 

Breast 

Adenocarcinoma 

it 

69 

B. W. 

Uterus 

Adenocarcinoma 

it 

70 

W. E. 

Stomach 

Carcinoma 

it 

71 

M. H. 

Lung 

Carcinoma 

it 

72 

A. J. 

Breast 

Adenocarcinoma 

u 

73 

M. H. 

Stomach 

Carcinoma 

« 

74 

D. M. 

Breast 

Adenocarcinoma 

tt 

75 

G. 

Cervix 

Squamous carcinoma 

• tt 

76 

N. W. 

Rectum 

Carcinoma 

tt 

77 

I. S. 

Thyroid 

Carcinoma 

tt 

78 

J. s. 

Pancreas 

Metastatic carcinoma 

tt 

79 

M. B. 

Breast 

Alveolar carcinoma 

it 

SO 

N. S. 

Rectum 

Carcinoma 

ii 

81 

H. M. 

Stomach 

Carcinoma 

** 

82 

M. 

Rectum 

Carcinoma 

it 

83 

M. W. 

Stomach 

Doubtful histologically 


84 

A. K. 

Bladder 

Carcinoma 

14 

85 

E. J. 

Prostate 

Carcinoma 

44 

SO 

T. G. 

Prostate 

Carcinoma 


87 

\V. B. 

Bladder 

Carcinoma 

<4 

88 

M. R. 

Prostate 

Carcinoma 

it 

89 

H. 

Breast 

Scirrhous carcinoma 

it 

90 

R. S. 

Liver 

Metastatic carcinoma 

tt 

91 

N. M. 

Rectum 

Carcinoma 

tt 

92 

S. R. 

Uterus 

Carcinoma 

tt 

93 

H. C. 

Stomach 

Carcinoma 

tt 

94 

S. 

Stomach 

Carcinoma 

it 

95 

B. B. 

Breast 

Alveolar carcinoma 

tt 

96 

S. B. 

Rectum 

Carcinoma 

tt 

97 

R. 

Rectum 

Carcinoma 

it 

98 

R. R. 

Esophagus 

Carcinoma 

tt 

99 

W. 

Bladder 

Papillary carcinoma 

tt 
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TABLE I. — RESULTS OP TEST IN KNOWN MALIGNANT TUMORS. 

Cortiinued. 


No. Case. 

Location. 

Pathologic report. 

Serologic test, 

100 R. W. 4 

Breast 

Adenocarcinoma 

Positive 

101 L. P. 

Liver 

Metastatic carcinoma 

11 

102 K. 3 

Tongue 

Carcinoma 

(( 

103 L. 4 

Antrum 

Carcinoma 

U 

104 D. 5 

Cervix 

Carcinoma 

a 

105 S. S. 

Larynx 

Squamous carcinoma 

a 

106 F. J. 

Cer-vix 

Carcinoma 


107 J. S. 

Cervix 

Carcinoma 

<{ 

108 7 W. 

Bladder 

Carcinoma 

n 

109 9 M. 

Mouth 

Carcinoma 

n 

110 R, W. 4 

Rectum 

Carcinoma 

i< 

111 H. 

Rectum 

Adenocarcinoma 

(( 

112 S. 

Penis 

Epithelioma 

<< 

113 S. H. 

Larynx 

Carcinoma 

Doubtful 

114 M. W. 

Cervix 

Carcinoma 

Faintly 

115 S. Z. 

Cervix 

Epithelioma 

Faintly 

positive 

116 M. A. 

Breast 

Carcinoma 

Positive 

117 M. 

Cervix 

Carcinoma 

Negative 

118 H. H. 

Rectum 

Carcinoma 

Positive 

119 E. 

Breast 

Carcinoma 

a 

120 H. 

Tongue 

Carcinoma 

tt 

121 P. 17 

Rectum 

Carcinoma 

it 

122 G. 

Uterus 

Adenocarcinoma 

(( 

123 W. 

Uterus 

Carcinoma 

n 

124 T.' 

Uterus 

Carcinoma 

ti 

125 W. S. 

Lip 

Carcinoma (clinically) 

Negative 

126 C. 

Cervix 

Carcinoma 

Positive 

127 D. E. 

Rectum 

Carcinoma 

Faintly 

positive 

128 G. 

Cervix 

Squamous carcinoma 

Positive 

129 G. 

Rectum 

Adenocarcinoma 

it 

130 R. 

Breast 

Alveolar carcinoma 

« 

131 M. 

Stomach 

Adenocarcinoma 

(( 

132 C. 

Stomach 

Carcinoma 

it 

133 M. 

Bladder 

Infiltrating carcinoma 

« 

134 G. L. 

Gall bladder 

Carcinoma 


135 R. 

Stomach 

Adenocarcinoma 

t< 

136 S. 

Ilium 

Osteogenic sarcoma 

it 

137 F. 

Stomach 

Adenocarcinoma 

i( 

138 0. 

Colon 

Gelatinous carcinoma 

i( 

TABLE II.- 

-RESULTS OF 

TEST IN KNOWN BENIGN 

TUMORS. 

No. Cjisc. 

Location. 

Pathologic report. 

Serologic lest. 

139 H. A. 

Leg 

Neurofibroma 

Negative 

140 E. 

Breast 

Papillary cysladcnoma 

Positive 

141 W. F. 

Uterus 

Myoma 

Faintly 

positive 

142 B. F. 

Uterus 

Myoma 

Negative 

143 S. G. 

Uterus 

Myoma 

Positive 

144 T. B. 

Breast 

Benign cyst 

Negative 

145 S. C. 

Uterus 

Myoma 

<( 

146 C. L. 

Uterus 

Myoma 

i< 

147 C. C. 

Breast 

Benign cyst 

U 

148 M. I. 

Uterus 

Myoma 

n 

149 M. C. 

Uterus 

Myoma 


150 0. 

Bladder 

Papilloma 

(i 

151 S. 

Back 

Lipoma 

(( 
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TABl.E II —RESUETS OF TEST IN KNOR'N BENIGN TUJIOIIS. 

Contbvucd. 


No. 

152 

152 

151 

155 

150 

157 

15S 

159 


C.'wc. 

I.ociition. 

Putliologic report. 

ScroloRic test. 

P. 

Uterus 

Polyp 

Negative 

K. 

Uterus 

Myoma 

tf 

M. 

Uterus 

Myoma 

« 

J. 

Uterus 

Myoma 

<( 

P. 

Uterus 

Myoma 


T. 

Ovary 

Simple cyst 


11. 

Uterus 

Myoma 

ti 

E. D. 

Jaw 

Ejnilis 

«{ 


TABLE III.— BESUL'l’S OF TEST IN NOiV-iM ALIGN ANT DISEASE. 


Disciisc. No. 

of cases. 

Ncaalivc. 

Positive. 

Endometritis .... 

12 

12 

0 

Diabetes 

72 

70 

2 

Lues .... 

01 

00 

1 (Leukoplakia 
of tongue 

Pernicious, anemia . 

3 

3 

0 

Nephritis ... 

27 

27 

0 

Tiiyroid disease 

150 

152 

4 

Tuberculosis 

5 

5 

0 

Osteomyelitis .... 

4 

3 

1 (Faintly pos.) 

Mastitis .... 

5 

5 

0 

Amebic dysentery . 

1 

0 

1* 

Polycjdhomia .... 

* Serum contained chyle. 

2 

2 

0 


TABLE rv.— RESULTS OF TEST IN NORMAL ADULTS. 


No. of cases 14G 

Negative 143 

Positive (faintly positive) 3 


Summary and Conclusion. 1. The theory has been proposed 
that normal tissue equilibrium is dependent upon a balance main- 
tained by the opposing action of lytic agents produced respectively 
by connective tissue and epithelial cells and that neoplasia is the 
result of a lack of such Ij^tic agents on the part of the tissue invaded. 

2. Based upon this theory a diagnostic test for malignant disease 
has been developed. 

3. The principle of this test is based upon the homologous rela- 
tionship between embryonic cells and the sera of patients suffering 
from malignant disease. 

4. The homologous nature of embrj'onic cells of different mam- 
malians has been demonstrated by the ability to develop ambocep- 
tors and antigens with embryonic cells of different mammals. 

5. A new source and technique for obtaining embryonic cells has 
been developed and described. 

6. This test has been emplo.yed in a group of cases of malignant 
and non-malignant disease and results obtained which tend to sub- 
stantiate the proposed theory and validity of the test. 
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7. The results obtained are of theoretical interest in substantiat- 
ing the proposed hypothesis and are believed to be of practical 
importance in the serodiagnosis of carcinoma and sarcoma. 
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THE DIFFERENTIAL DIAGNOSIS OF PRIMARY AND SECONDARY 
CARCINOMA OF THE BRONCHI. 


By Edward Weiss, M.D., 

DEMONSTRATOn OF MEDICINE, JEFFERSON MEDICAL COLLEOB, 
PHILADELPHIA. 


'From the Departmentof Medicine, Jefferson Medical College Hospital, Philadelphia ) 

In a recent paper on primary carcinoma of the bronchi by McCrae, 
Funk and Jackson^ attention was called to the growing importance 
of this lesion as a clinical entity. In a study of cases collected from 
the literature and 14 cases personally observed they conclude that 
carcinoma of the lung originates in the majority of instances from the 
bronchus and that this form of carcinoma is increasing in fre- 
quency. They emphasize the necessity for bronchoscopy in early 
diagnosis so that proper treatment may be instituted and call 
attention to the fact that the early symptoms are those of bronchial 
irritation and the early signs those of bronchial obstruction. In a 
study of several recent cases I have been particularly impressed by 
two points of special diagnostic importance brought out in their 
work. The one^ is the frequency of secondary abscess formation 
in the lung peripheral to the new growth (due to the broncliial 
obstruction). Under such circumstances, the symptoms and signs 
of pulmonary abscess may so dominate the clim'cal picture as to 
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obscure the diagnosis of tlie underlying lesion, that is, the bronchial 
carcinoma. 

The second point is that metastases from bronchial carcinoma to 
the nervous system, abdomen or bones may produce striking clinical 
manifestations and thus obscure the evidence pointing to the original 
new growth. This was particularly emphasized in an earlier paper 
by Fried^ who was more impressed than the above-mentioned 
authors with the tendency of bronchial carcinoma to extrathoracic 
metastases. An unusual example of such an occurrence was re- 
ported by Thomas, Hirsch and Blaine.^ They recorded a case in 
which the clinical symptoms throughout were associated with 
alterations of the bones due to metastasis from a primary carcinoma 
of the bronchus which was not found until an examination of the 
lungs had been completed some time after the postmortem exami- 
nation. 

One additional featm-e that enters into the question of the diag- 
nosis of bronchial carcinoma and serves as a special basis for this 
report is the exact reverse of the point just mentioned; in other 
words, the occurrence of metastases from an extrathoracic new 
growth to tracheobronchial lymph nodes causing bronchial com- 
pression (and in certain instances actually invading bronchial wall) 
thus producing chest sjnnptoms and signs simulating primary 
bronchial carcinoma. 

The first case to call my attention to this possibility follows:' 

Case Reports. Case I.— A. K., aged fifty-one years, a white man, was 
admitted to the ser\dce of Dr. Chevalier Jackson, October 14, 1927. He 
complaiaed of cough with slight e.xpectoration of mucus, shortness of breath, 
huskiness of the voice and loss of weight. The family history was negative. 
The past history was essentially negative. 

The present Ulness began about a year ago vdth cough and e.xpectoration 
which gradually increased in amount. For about three months before his 
admission there was considerable loss of weight, and shortness of breath 
became troublesome. During the same period, because the Wassermann test 
was reported positive, 20 intravenous injections had been given. 

Physical examination on admission showed a fairly well-nourished patient 
with slight dyspnea. The fingers were clubbed. The larjmx showed 
congestion of the mucous membrane, and the left side appeared fixed; the 
left ventricular band was inflamed and enlarged, and overhung the left 
cord. The neck was negative. The heart was apparently normal in size 
and no_ abnormal sounds were heard. Expansion was limited and the 
percussion note was dull over the lower two-tlurds of the right chest. The 
breath sounds were tubular and distant and many large musical rides were 
heard. The left lung was clear and resonant throughout and the breath 
sounds were exaggerated. Physical e.xamination otherwise was negative. 
The temperature on admission varied between normal and 101°, the pulse 
rate was 100 and the respirations 30. The expectoration varied from 6 to 14 
ounces in the twenty-four hours. On standing it separated into two layers 
of wliich the lower was practically clear and consisted of about 75 per cent 
of the total quantit3^ Repeated e.xaminations faded to show tubercle 
bacilli. The blood 'Wassermann test was negative and urine examinations 
were practically negative. 





—Case I. Abscess of lung, with fluid level, lower portion of right upper lobe, 
secondary to bronchial compression caused by metastatic new growth. 
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Fig. 2. Case II. Obstructive emphysema of left lung due to bronchial compres- 
sion from enlarged lymph nodes. Note file nodular enlargement at the root areas 
due to metastases from a pancreatic carcinoma to tracheobronchial lymph nodes. 



Fig. 3. — Case II- Direct invasion of bronchia! wall by metastatic now growth 
(carcinoma of the pancreas); (a) bronchial cartilage; (b) normal bronchial mucosa; 
(c) replacement of mucosa by invading carcinoma. 



Fig. 4. — Case II. Higher magnification of bronchial mucosa seen in Fig. 3, 
showing the nature of the carcinomatous invasion; (a) bronchia] mucosa; (b) car- 
cinomatous'areas. 







Fig. 5. — Case III. Area of increased density (abscess and consolidated tissue) 
niddle portion of right lung, peripheral to a primary carcinoma of the right main 
ironchus. 



Fig. 6. Case IV. Showing the usual form of pulmonary metastasis from extra- 

thoracic new growth. 
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The Roentgen ray examination of the chest (Fig. 1) showed a rather large 
cavity in the right apex and another cavity in the lower portion of the right 
upper lobe with a definite fluid level. This was in fairly dose relation to the 
root of the lung. These areas were thought to be lung abscesses. Bron- 
choscopy for diagnosis was done by Dr. L. H. Clerf on October 26, "The 
mucosa of the trachea, carina and right main bronchus was congested. 
The carina was somewhat broader than normal; the orifice of the right main 
bronchus was slightly compressed by the crowding inward of the right wall. 
At about the level of the middle-lobe bronchus, there were found small 
masses of tissue suggesting granulations which bled very readily when 
touched. Several small. masses were removed for microscopic study. The 
lumen of the bronchus at this point was definitely constricted; it seemed 
rigid and fixed. No attempt was made to explore the bronchus beyond this 
point.” The bronchoscopic diagnosis was stenosis of the right bronchus 
probably due to neoplasm of the right bronchus. Histologic examination of 
the tissue removed showed evidence of carcinoma and the conclusion, there- 
fore, was carcinoma of the bronchus. 

The patient lost ground very rapidly and died on November 6, 1927. 

Necropsy (Dr. B. L. Crawford) showed that the right main bronchus was 
compressed by enlarged lymph nodes. There was a mass of these nodes in 
the mediastinum, on the right side of the trachea and along the right main 
bronchus. The nodes were firm and gray, and many measured several 
centimeters in diameter. The right upper lobe bronchus opened into a 
large cavity which conxmunicated with several smaller ones, ah. occupying 
the upper lobe of the lung. Indurated lung tissue surrounded the cavities. 

Examination of the abdomen showed a mass occupying the head of the 
pancreas. It was firm, grayish tissue which merged with pancreatic sub- 
stance but could be easily differentiated. Similar nodules were found in the 
liver, the kidney and adrenals and on the surface of the large gut. 

The anatomic dici,gnoses were: primary carcinoma of the head of the pan- 
creas with metastasis to mesenteric, retroperitoneal, mediastinal and 
peribronchial lymph nodes and also to the liver, kidney, adrenals and colon. 
Abscess of the upper lobe of the right lung secondary to bronchial obstruc- 
tion caused by enlarged lymph nodes. 

Comment. This case illustrates how an abdominal tumor with 
metastases to mediastinal lymph nodes may cause bronchial com- 
pression producing symptoms and signs of chest disease which 
dominate the clinical picture. In the present instance, broncho- 
scopy with biopsy did not establish the secondary natme of the 
bronchial new growth. Moreover, even at postmortem up to the 
time that the primary new growth was foimd in the head of the 
pancreas it was thought that the cancer was primary in the bronchus. 

In the second case the true state of affairs was early suspected 
and later definitely established; nevertheless, the signs of bronchial 
obstruction are interesting and the histologic features as demon- 
strated in the aecompanying illustration furnish clear evidence as to 
the manner in which the bronchial w^all may be invaded. 

Case II.— P. Z., aged forty-nine years, a white man, was admitted to the 
ser^^ce of Dr. Thomas McCrae on February 13, 1928. He complained of 
cough, pain m the upper abdomen and middle of the back, and loss of 
weight. The family history was negative. 

He had had good health except for a susceptibilit}’^ to colds during the last 

voi,. 177 , NO. 4. — Arnii., 1929 17 
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several years. He had pneumonia in 1922 from whicli he made a good 
recovery. The present illness began in November, 1927, at which time he 
was awakened one night with a sharp attack of pain in the epigastrium. He 
was not nauseated and did not vomit. He remained in bed for two weeks 
on a restricted diet and improved considerably. He then resumed work 
and continued until about two weeks before admission to the hospital at 
which time his pain returned. The pain came on about, ten minutes after 
eating and lasted for about an hour or more. The pain was no longer 
restricted to the epigastrium but was likeOTse felt in the back. 

During the last several weeks he had been increasingly distressed by cough 
and shortness of breath. He had lost 34 pounds in the last two and a half 
months. 

Physical examination on admission to the hospital showed a fairly W'ell- 
nourished patient with slight dyspnea, slight cyanosis and a tinge of grayish 
pallor. The sclerse were icteroid. There was marked infection of the gums. 
Examination of the throat and neck was negative. 

Heart: The apex beat was not seen or felt but cardiac dullness seemed 
within normal Emits. The sounds at the apex were distant but not 
abnormal. 

Lungs: There was slightly lessened expansion at the left base. The 
percussion note anteriorly on the left was tympanitic, fremitus was de- 
creased and breath sounds were almost entirel}’- absent. Posteriori}’; the 
findings were the same. On the right side there were hyperresonance and 
exaggerated breath sounds. 

Abdomen : There was rather marked tenderness and rigidity of the upper 
abdomen more_ marked on the right side and in the epigastrium. The 
spleen and the liver edge could not be felt although the liver seemed enlarged. 
The physical examination otherwise was negative. 

The temperature was slightly subnormal; the pulse rate averaged 80; 
the respirations were slightly increased; and the blood pressure was within 
normal limits. 

Within a week it was noted that the patient was losing ground rapidly 
and there was some evidence of jaxmdice wliich gradually deepened as time 
went on. Physical signs were not so pronounced over the left chest. There 
was some evidence that air was entering the lower lobe of the left lung and 
breath sounds could be heard a little better posteriorly. Rigidity of the 
upper abdomen became more marked. A tentative diagnosis was made of 
carcinoma in the upper abdomen, probabl}'' of the pancreas, with metastasis 
to mediastinal lymph nodes causing obstruction of the bronchus on the left 
side. 

Laboratory studies other than the Roentgen ray gave no additional 
information. 

The gastrointestinal studies (Dr, Leon Solis-Cohen) indicated possible 
carcinoma of the pancreas ; ’ d R' t.i "■■■:■ :-.-y studies of the chest (Pig. 2) 
(Dr. John T. Farrell, Jr.) i ( : nodular enlargement at each 

root area. The masses were fairly sharply circumscribed and were thought 
to be due to the enlargement of the lymph nodes. There was a distinct 
difference in the aeration of the two sides of the chest, which was very 
pronounced on fluoroscopic study. It was noted that the right diaphragm 
moved freely while the left moved practically not at all, and with expiration 
the heart was displaced to the right. These changes indicated an obstruc- 
tive emph3’’sema of the left lung due probably to compression of the bronchi. 

The patient rapidly grew worse and died on April 22, 1928. 

Necropsy demonstrated a large primary carcinoma of the pancreas with 
metastasis to tracheobronchial lymph nodes. Near the bifurcation of the 
bronchus of the left limg there was invasion of the bronchial wall 
(Figs. 3 and 4) producing marked stenosis. 
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The third case illustrates the second point mentioned in the 
introduction, that is, how confusion in diagnosis may be brought 
about by the extrathoracic metastases of primary bronchial car- 
cinoma. 


Case III.— J. V., a white man, aged forty-seven years, was admitted to 
the service of Dr. Thomas McCrae, March -24, 1928. He complained of 
cough, expectoration, pain in the right chest, loss of weight and strength. 
The f amily history was negative. The patient stated that he had always 
enjoyed good health. He used tobacco and alcohol moderately. He had 
lost about 30 pounds in weight in the last five or six weeks. 

The present illness began about five months before admission to the 
hospital with cough and expectoration. The expectoration at first white 
gradually increased in quantity and became yellowish. Occasionally the 
sputum was blood streaked. Later the patient vomited with the attacks of 
coughing. For a few days before admission he noted some swelling of his 
feet and ankles. 

PMjsical examination on March 28 showed a very well-developed but 
poorly-nourished patient who was markedly dyspneic, and slightly cyanotic. 
There was no clubbing of fingers. The face and neck were rather red and 
this redness was increased by cough. The cervical Ijrmph nodes on both 
sides were moderately enlarged. There seemed to be some fixation of the 
larynx but no tracheal tug. There was slight distention of the veins of the 
upper chest and a rather distinct costal fringe of capillaries. The heart 
was within normal limits and the sounds were normal. 


The chest expansion was generally diminished but especially so on the 
right side. The percussion note on the right side was tympanitic with a 
sort of wooden tympany over the apex and in the first and second inter- 
spaces. The breath sounds were much diminished. On the left side the 
percussion note was hyperresonant and the breath sounds were exaggerated. 
Parasternal dullness seemed increased in the first and second interspaces on 
both sides. Posteriorly the findiugs were the same, that is, hyperresonance 
and exaggerated breath sounds on the left; tympany and absent breath 
sounds over the upper right chest and distant breath sounds over the lower 
right chest. Abdominal examination showed, a large mass occupying the 
epigastrium both to the right and left of the umbilicus which seemed as 
though it might be connected with the liver. The remainder of the physical 
examination was negative. 

A tentative diagnosis was made of abdominal new growth with metastasis 
to the mediastinum and neck, obstructive emphysema of the right upper 
lobe due to bronchial compression from lymph-node enlargement and prob- 
able secondary infection of the right lower lobe. 

The temperature was 101° on admission, the pulse 110 and the respira- 
tions 32. The blood pressure was 135 systolic and 60 diastolic. 

Roentgen ray examination of the chest (Fig. 5) showed an area of in- 
creased density in the middle portion of the right lung. There was marked 
thickening of the root shadows on the right side. The Roentgen ray inter- 
pretation was malignant metastasis with enlargement of mediastinal lymph 
nodes. The gastrointestinal tract showed no evidence of malignancy, and 
gall-bladder function as determined by the cholecystogram was normal. 
The van den Bergh test gave a slightly positive indirect reaction. The 
blood Wassermann was negative. Tlve blood count was nearly normal 
Repeated sputum examinations were positive for blood but failed to show 
tubercle bacilli. Urine studies were essentially negative 
Bronchoscopic examination by Dr. L. H. Clerf on March 31 revealed 
marked compression of the lower end of the trachea; the carina was com- 
pressed from before backward, so that the anterior and posterior extremi- 
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tics were practically on the same plane and its edge could be seen only on 
deep inspiration. The orifices of both main bronclii, especially the right, 
were smaller than normal; the angle of bifurcation of the trachea was 
widened; the right main bronchus showed a definite stenosis, apparently 
the result of infiltration of the bronchial wall. There was considerable 
rigidity of the right bronchus and its lumen was triangular in appearance. 
The mucosa was intensely inflamed, granular, and bled slightly when 
touched. A moderate quantity of purulent secretion was aspirated from 
the right bronchus. The bronchoscopic diagnosis was compression stenosis 
of the trachea and right bronchus; widening of the angle of tracheal 
bifurcation. The broncliial findings suggested the presence of large tracheo- 
bronchial lymph nodes producing compression of the lower end of the 
trachea and infiltration of the right bronchus,” 

The patient grew worse rapidly and died on April 13 from pulmonary 
edema. 

Necropsy showed a primary carcinoma of the right main bronchus 
producing marked constriction of its lumen. There was an abscess of the 
upper portion of the lower lobe about 3 cm. in diameter and an area of 
consolidation in the lower portion of this lobe. There was marked involve- 
ment of the mediastinal lymph nodes. The liver weighed 4100 gm., being 
the seat of numerous large metastatic nodules. 

In tliis case huge enlargement of the liver due to metastases from 
a bronchial carcinoma misled me into believing that the primary 
new growth wms in the abdomen and that the secondary lesion was 
in the lung. 

In the fomth case we again suspected that an abdominal new 
groudh had metastasized to the lung and in this instance althougli 
autopsy W'as not obtained the Roentgen ray of the chest quite 
definitely established the correctness of tliis view. 

Case IV.— S, G,, aged forty years, an adult, w'hite male, was admitted 
to the service of Dr, Thomas McCrae on March 1, 1928. He complained of 
shortness of breath; cough and expectoration; and pain on the right side of 
the abdomen. The past history revealed no serious illness apart from 
frequent sore throats. The present trouble began five weeks before admis- 
sion to the hospital with an illness diagnosed as grippe. He had pain on the 
right side, cough, and later, expectoration and shortness of breath. He had 
been in bed off and on since that time. There had been very little loss of 
weight. 

The phj^ical examination on admission to the hospital showed a well- 
developed, well-nourished patient who was quite dyspneic and looked very 
ill. Examination of the chest showed general restriction of expansion, more 
marked on the right side. The percussion note on the right side was 
tympanitic above and impaired below, and over the area of tympany the 
breath sounds were diminished. The left side throughout was hyper- 
resonant and the breath sounds were exaggeratd. 

Examination of the abdomen showed a mass on the right side wHch 
roentgenologically did not seem to be connected with the gastrointestinal 
tract, nor did it seem connected with the liver. It was thought that it 
probably arose from the right kidney and a tentative diagnosis of probable 
hypernephroma was made although blood never was found in the urine. 
The chest signs were interpreted as due to metastasis from this abdominal 
new growth and the Roentgen ra5'’ confirmed this opinion (Fig. 6). 

The patient died at home the folloiving month and no autopsy was 
obtained. 
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Comment. Among the many difficulties encountered in the 
diagnosis of primary carcinoma of the' bronchi the domination of the 
clinical picture by an abscess of the lung peripheral to the new 
growth deserves prominent mention. Another difficulty spoken of 
by various authors concerns metastases from a small primary bron- 
chial carcinoma to other organs producing striking manifestations of 
disease in these other organs and thus obscuring the diagnosis of 
the primary new growth. A third important diagnostic considera- 
tion works in exactly the opposite manner. Metastases from extra- 
thoracic new growths to the parenchyma of the lungs have long been 
knovm and increasingly recognized with the wider use of the Roent- 
gen ray. Little attention has been paid, however, to the metastases 
from extrathoracic new growths to tracheobronchial lymph nodes 
causing enlargement of these nodes, compression of the bronchi and 
in this manner producing signs and symptoms of pulmonary disease. 
Under such circumstances, the evidences of pulmonary disease may 
dominate the clinical picture, and lead one to believe that the 
primary new growth is bronchial in origin. 

Bronchial compression brought about by enlargement of peri- 
bronchial lymph nodes is capable of producing an obstructive 
emphysema as shown in accompanying plate from Case II. 

Obstructive emphysema of foreign body origin is well loiown, 
particularly in children and usually is readily recognized. Here 
ball-valve action of the foreign body in the bronchus permits air to 
enter a portion of the lung but does not allow it to leave, and in this 
manner varying grades of overdistention of the lung are produced. 
Bronchial compression brought about by pressure of large lymph 
nodes probably acts in a somewhat similar manner. It would seem 
that air enters the partially closed bronchus successfully but due to 
narrowing of the bronchus on expiration finds difficulty in leaving 
and that portion of the lung supplied by the partiallj^ obstructed 
bronchus remains overdistended for a varying period of time. 
When complete closure of the bronchus occurs the air from that por- 
tion of the lung is absorbed and atelectasis results. 

The signs of obstructive emphysema are usually distinctive. 
There are deficient expansion, tympanitic percussion note and 
diminished or absent breath sounds over the affected area. The 
signs may vary from time to time as influenced by rest, by progres- 
sion of the bronchial compression, or by retained secretions. It is 
important to remember that over the unaffected lung one is apt to 
obtain hyperresonance and exaggerated breath sounds due to the 
compensatory overexpansion. For this reason, the error has been 
made of considering a lesion to exist on the sound side. 

The necessity for differentiation from pneumothorax or collapse 
of the hmg may arise. In pneumothorax as in obstructive emphy- 
sema one may obtain a tympanitic percussion note and diminished 
or absent breath sounds over the affected area, and the displacement 
piienomena of pneumothorax may not be sufficiently pronounced 
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to be of aid in diagnosis. One is not so apt to be confused by col- 
lapse of the lung, as here one usually obtains a dull percussion note 
over the affected area and the displacement of the heart toward the 
involved side is an important and usually a striking feature of the 
condition. Other findings such as a positive coin test in pneumo- 
thorax and the febrile reaction of collapse together with the history 
and the evidence disclosed by the Eoentgen ray will probably be 
sufficient for ready differentiation. 

Conclusion. There is often considerable difficulty in differen- 
tiating primary and secondary carcinoma of the bronchi for the 
reason that extrathoracic new gro\\i;hs may metastasize to and cause 
enlargement of tracheobronchial lymph nodes, producing bronchial 
compression, so that chest symptoms and signs dominate the 
clinical picture. These secondary growths may actually invade the 
bronchial wall in such a manner that bronchoscopist and micro- 
scopist likewise may be confused with regard to the point of origin 
of the new growth. 

It is important to differentiate primary and secondary carcinoma 
of the bronchi because early recognition and prompt treatment of 
primary bronchial carcinoma offers some hope from the standpoint 
of improvement and possible cure. 
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SPONTANEOUS NONRHYTHMIC VARIATIONS IN THE BLOOD- 
PRESSURE LEVELS AND IN THE “SILENT GAP.” 

A Theory of Vasomotor Arrhythmia. 

By Louis H. Sigler, M.D., 

BHOOKI.YN, N. Y, 

(From the Department of Medicine, New York Post Graduate Medical School 
and Hospital.) 

That blood pressure occasionally undergoes spontaneous varia- 
tions without any detectable cause was known for a long time. 
Janeu^y^ mentioned four forms of variations that occur in experi- 
mental animals — more rapid, cardiac; larger, respiratory; longer and 
slighter, Traube-Hering and spontaneous nonrh 5 i;hmicaI variations, 
which may be reflex or due to change in the central nervous system. 
He added that these periodic variations are evident in the human 
as well as in animals, but doubted if such variations are ei^er higher 
tlian 30 mm. of mercury. 

No reference could be found in the literature, however, of the 
extent and nature of spontaneity in blood-pressure variations and 
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its possible explanation and significance. In an attempt to deter- 
mine these factors, I made a study of 100 patients, 72 of whom had 
normal or subnormal pressures and 28 hypertensives. The method 
of procedm’e was to have the patient in a dorsal recumbent posture, 
head and upper part of the body somewhat elevated by support, 
such as that offered by the ordinary Isaacs table, to give more 
comfort and rest. The examining room was isolated from any out- 
side disturbances, as far as possible, and the patient was allowed 
to remain at rest for three to five minutes before determinations 
began. The pulse rate was then taken the first fifteen seconds and 
the systolic and diastolic readings during the rest of the minute, 
determinations being made every minute for periods of ten to 
twenty-five minutes. Each patient’s readings were tabulated in 
order, the pulse rate per minute having been determined by multi- 
plying the rate in fifteen seconds by four. 

Of the 72 patients with normal or subnormal blood pressures, 50 
showed practically no variations in the pressure levels or only such 
slight variations as would be explained by respiratory activity. 
Nineteen showed variations of 10 to 20 mm. and 3 ‘of more than 
20 mm., but not higher than 30 mm. Of the 28 hypertensive 
^ patients, on the other hand, 12 showed variations of 10 to 20 mm., 
13 of 20 to 30 mm. and 3 of 40 mm. or higher. In some cases the 
systolic pressure level fluctuated most, in others the diastolic, as 
shown in Table and Fig. 1. 


TABLE I. — FLUCTUATIONS IN BLOOD PRESSURE OF A FEMALE WITH 
PRESSURE WITHIN NORMAL LIMITS. 


Minute. 

Pulse rate. 

1 

80 

2 

80 

3 

70 

4 

80 

5 

SO 

6 

78 

7 

SO 

8 

78 

9 

74 

10 

72 

11 

80 

12 

80 

13 

78 

14 

72 

15 

76 

16 

76 

17 

76 

18 

76 


Blood pressure. 


Systolic. 

Diastolic, 

124 

' 96 

126 

102 

120 

78 

130 

90 

122 

90 

128 

90 

122 

94 

120 

80 

116 

88 

120 

90 

118 

- 90 

120 

90 

120 

90 

118 

96 

118 

• 92 

123 

90 

122 

SS 

118 

so 


These readings were obtained from a female, aged twentv-seven 
years, whose blood pressure was nuthin normal limits. Her com- 
plaints were sliifting body pains, slight shortness of breath on 
walking two fhghts of stairs and constipation. She was obese 
weight being 173 pounds, height 62 inches. Her l.eart and lun^ 
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Fig. 1. ■ 

were negative. She had chronieallj'- infected tonsils with a liistoiy 
of repeated attacks of tonsillitis. The difference between her maxi- 
miun and minimum systolic readings was 14 mm., while that of the 
diastolic was 24 mm. The pulse pressure was 22 to 45, comparing 
extremes. There is a disproportion in the fall and rise of the 
pressure levels. 

TABLE II.— FLUCTUATION IN BLOOD PRESSURE IN HYPERTENSION. 


Blood pressure. 


Minute. , 

Pulse rote. 

Systolic. 

Diastolic. 

1 

84 

184 

120 

2 

84 

164 

124 

3 

76 

170 

128 

4 

80 

204 

120 

5 

70 

210 

120 

G 

SO 

204 

114 

7 

SO 

160 

110 

8 

72 

200 

118 

9 

74 

210 

120 

10 

72 

204 

130 

11 

76 

204 

120 

12 

76 

210 

120 

13 

74 

190 

128 

14 

74 

210 

116 

15 

76 

200 

120 

16 

74 

206 

120 

17 

76 

200 

100 

18 

76 

204 

130 

19 

74 

204 

120 

20* 

72 

204 

140 

21 

72 

212 

140 

22 

72 

200 

120 

23 

70 

204 

ISO 

24 

72 

204 

120 

25 

76 

194 

112 
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In the hypertensive the fluctuations seem to vary with the type 
of hypertension. The individual presenting periodic changes in 
blood pressure, as described in a previous paper, ^ seems to show 
greater fluctuations than the. one whose pressure is permanently 
liigh. Tliis is shown in Fig. 2 and Table 2 obtained from a female. 



Time in Minutes 


Fig. 2. 


aged fifty-eight years, who, aside from vague aches and pains, felt 
well. She presented hjqjertension with marked periodic remissions. 
As is noticed, her systolic pressure level shows marked fluctuations 
the first eight minutes and lesser ones during the rest of the observa- 
tion. The diastolic level shows greater fluctuations the latter part 
of the observation. There is no correspondence between the systolic 
and diastolic curves. The maximum systolic reading is 212 mm. 
and the minimuin 160 mm., making a difference of 52 mm. Tlie 
maximum diastolic reading is 150 mm. and the minimum 100 mm. 
malang a dilierence of 50 mm. The pulse pressure, is as Imv as 
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50 mill, at the sixth minute and as Iiigli as 100 mm. at the sixteenth 
minute. 

TABLE III.— snnun fluctuations in a HITERTENSIVE ON TWO 

OCCASIONS. 


Blood pressure. 





Systolic. 

Diastolic. 


Minute. 

S/10/27 

9/17/27 

S/10/27 

9/17/27 

1 

178 

ISO 

10-1 

110 

2 

150 

195 

90 

100 

3 

154 

194 

92 

100 

4 

152 

19S 

96 

96 

5 

154 

190 

90 

94 

C 

176 

186 

90 

98 

7 

168 

190 

92 

96 

8 

ISO 

186 

94 

96 

9 

178 

190 

90 

100 

10 

168 

168 

96 

100 

11 

175 

174 

98 


12 

158 

• • • 

92 


13 

ISO 


94 


14 

180 

• . • 

90 


15 

158 

♦ » • 

90 


16 

164 

. • * 

98 



An interesting featm-e observed in two hypertensive cases is that 
the extent of fluctuations was the same on two dift’erent occasions 
in the same individual, under varying levels of blood pressm-e. The 
findings of 1 of these cases are shown in Kg. 3 and Table 3, obtained 



Time in Minutes 

Fig. 3. — Hca^'y lines represent blood pressure on August 10, 1927. Broken lines 
represent blood pressure on September 17, 1927. 
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from a female, aged fifty-seven years, who was mildly diabetic and 
hypertensive. Aside from some pain in the right shoulder, she had 
no other complaints. Her blood pressure on August 10, 1927, was 
maximum systolic 180 mm. and minimum 150 mm., making a differ- 
ence of 30 mm. The maximum diastolic was 104 mm. and minimum 
90 mm., Tnql rin g a difference of 14 mm. On September 17 the maxi- 
mum systolic was 198 mm. and minimum 168 mm., making a differ- 
ence also of 30 mm., while the maximum diastolic was 110 mm. and 
minimum 94 mm., making a difference of 16 mm. 

In the chronic hypertensive individual, whose blood pressure is 
persistently high and who shows definite anatomic, cardiovascular 
changes, the fluctuations are comparatively slight.^ This is illus- 
trated in Fig. 4 and Table 4, representing the findings of a male, 
aged fifty-five years, who for the past ten years was known to have 
had hypertension. He developed a sudden left hemiplegia two years 
ago, of mild degree, lasting two days. His chief complaints were 
precordial pain on exertion, moderate dyspnea and frequent pain 
in the back of his head and neck. He was obese, markedly arterio- 
sclerotic, with some exophthalmos and edema of the lids. His 
heart was greatly hypertrophied and the aortic arch was found to be 
markedly widened under the fiuoroscope. The heart sounds were 
strong, booming, with accentuation of the aortic second sound. No 
murmurs were heard. His urine and blood chemistry examinations 
were negative, as was the blood Wassermann test. He died from 
cerebral hemorrhage. 

TABLE IV. — SLIGHT FLUCTUATIONS IN A CHRONIC HYPERTENSIVE. 


Blood pressure. 


Minute. 

SyatoUo. 

Limits of gap. 

Diastolic. 

1 

220 

195 

180 

130 

2 

220 

215 

190 

120 

3 

220 

195 

175 

120 

4 

21S 

208 

170 

130 

6 

208 

’200 

180 

130 

6 

224 

200 

174 

120 

7 

208 

190 

IGO 

120 

8 

214 

210 

180 

130 

9 

215 

205 

170 

125 

10 

210 

200 

180 

125 

11 

220 

; 190 

W. 170 

130 

12 

215 

190 

160 

130 

13 

205 

190 

170 

130 

14 

210 

190 

W 170 ! 

130 

16 

210 

190 

^ • 170 ; 

130 


This patient showed a “-silent gap” in his blood pressure— a term 
designating the temporary disappearance of the sounds heard during 
the course of auscultatory examination of tlie blood pressure. It is 
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elicited by the gradual deflation of the air bag and carefully listening 
for the ajJiiearance of the regular, rlij^thmie sounds indicating the 
systolic blood-pressure le^^el. On further gradual lowering of the 
jjressure in the bag, the sounds are found to disappear for a certain 
number of millimeters, only to return again and persist until the 
permanent diastolic disappearance of the sounds occurs. For 
example, assuming that the sj^stolic level is found to be at 180 mm., 



Fig. 4. 


the sounds will continue to be heard for several millimeters, say 
down to 170, when they will disappear for a varying number of 
millimeters, say down to 150, after wliich they will be heard again 
to the true diastolic level, say of 100 mm. The length of time for 
the disappearance of the sounds varies in- different cases. 

The condition was first described, according to Gibson,® by the 
French writer, Tixier, who thought it to be present only in some 
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> cases of mitral stenosis. Gallavardin, according to the same author, 
named the phenomenon “trou auscultoire,” and stated that he 
met it in other conditions than in mitral stenosis. I first observed 
tliis phenomenon in a case of aortic insufficiency at the cardiac 
clinic of the New York Post Graduate Hospital, before I knew of 
its existence from the literature, and thereafter watched for it in 
all cases in which blood-pressiu'e determinations were done for any 
length of time. I found the condition to be comparatively rare, 
and to occur occasionally in the hypertensive individual, particu- 
larly in the clmonic and graver form. I also found that just as the 
systolic and diastolic levels may fluctuate, so may the upper and 
lower limits of the gap. 

Tliis is well illustrated in the figure and table of findings of the 
patient imder discussion. As will be seen, the systolic and diastolic 
levels fluctuate comparatively little, while the fluctuations of the 
gap are more marked. The maximum and minimum limits of the 
gap are 215 mm. and 160 mm. respectively, at an interval of five 
minutes. The nearest interval between the systolic level and the 
upper gap level in the same interval of time is 4 mm. in the seventh 
minute, and the farthest is 30 mm. in the tenth minute. Here, how- 
ever, as in the thirteenth and fourteenth minutes, there is no com- 
plete gap in the sound, but a weak sound (W) could be heard, con- 
tinuous from the systolic beginning to the diastolic end. The lower 
level of the gap is further from the true diastolic pressure than the 
upper is from the systolic. Thus, in the first minute it is as long as 
70 mm,, while in the eleventh minute it is 30 mm. 

f 

TABLE V.— OCCURRENCE OF THE SILENT GAP. 

Blood pressure. 

Minute. Systolic. Diastolic. 


1 

190 




140 

2 

190 




145 

3 

180 




145 

4 

190 




142 

5 

200 




140 

6 

210 

200 

Gap 

100 

140 

7 

220 

200 


160 

140 

8 

220 




150 

9 

' 

220 

200 

Gap 

175 

140 

10 

220 

200 

Gap 

160 

140 

11 

220 

200 


150 

140 


Another peculiarity observed about the gap is that it may occa- 
sionally occur for two or more successive minutes or even in isolated 
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determinations, disappear and reappear again. This is shown in 
Fig. 5, and Table 5, obtained from a female, aged twenty-ciglit years, 
suffering from chronic pyelonephritis of four j^ears’ standing. The 
condition followed pregnancy which Avas associated in the sixth 
month by uremic manifestations and spontaneous delivery. She 
was unconscious at that time for four da.ys, follorving repeated 
convulsions. Since then her condition has been that of recurring 
semi-inAmlidism. Pus,, albumin, Awious forms of casts are constant 
urinary , findings, and the blood pressure ranges between 180 and 
220 mm. systolic and 140 to 150 mm. diastolic. As Avill be noticed 
from the figures, there was no gap the first four minutes, during 



Fig. 5 


which time the systolic blood pressure ranged betAveen 180 and 
205 mm. At the fifth minute the systolic pressure mounted to 
210 mm., with a gap appearing between 200 and 160 mm. At the 
sixth minute the systolic level rose to 220 mm., the gap remaining 
the same. During the seventh minute no gap was present, and the 
diastolic leA’^el was higher. In the last tlrree minutes there were no 
fluctuations in either the sj^stolic or diastolic levels, but the gap 
gradually grew larger. 

^ Discussion.— The important facts to be considered in the observa- 
tions presented in this paper are: (1) That in some indiAuduals 
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\ with normal blood pressures the systolic and diastolic levels fluc- 
tuate apparently spontaneously; (2) that in the hypertensive in- 
dividual showing periodic remissions such fluctuations are the rule 
and are very prominent; (3) that in the chronic, nonremittent 
form of hypertension in which anatomic cardiovascular changes are 
marked, the fluctuations are less prominent, but a silent gap in 
tbe.sounds may occur; (4) that every level of blood-pressm'e reading 
fluctuates independently of the other and in a disorderly fashion; 
(5) that the extent of the fluctuations seems to be approximately 
the same on different occasions, even if the blood-pressure readings 
are not the same. 

Physiologic Considerations. In an attempt to explain these phenom- 
ena, a brief consideration of the mechanism of blood-pressure pro- 
duction and maintenance is necessary. 

The factors concerned in this mechanism are the heart energy, 
the elasticity of the vessel walls, the volume of circulating blood 
and the peripheral resistance. Of these, the peripheral resistance 
is the dominant factor in initiating changes in blood pressure when 
the person is physically at rest. Exceptions are when variations 
in the heart activity occur, such as is found in auricular fibrillation 
and pulsus alternans. Also such results may follow deep breath- 
ing with its mechanical effect of thoracic aspiration and reflex 
vasomotor effect, as has been shown by some investigators, such as 
Erlanger and Festerling^ and Lewis.® Such conditions are, however, 
excluded from our discussion. 

The greatest factor in the production of peripheral resistance is 
tonus of the vessel walls, for though the resistance produced by the 
brandling of the arteries and by internal friction due to the viscosity 
of the blood are also factors, such are negligible from a variability 
viewpoint. It is the constant change in the tonus of the arteries, 
arterioles and capillaries, especially in the splanclinic circulation, 
that produces its changing effect on the general blood pressure. 
Such tonus is maintained by the vasoconstrictor nerves, having 
their main center in the medulla and some subsidiary centers in 
the spinal cord. Increased activity of the center produces vaso- 
constriction ivith a rise in pressure, decreased activity produces 
vasodilation with a fall. 

Under various states of emotional and physical activity such 
increase or decrease is produced by an increase or a decrease in the 
impulses reaching the center through various afferent channels. In 
conditions of rest, such as in our observations, any variation in 
activity of the vasoconstrictor nerves must be due either to sponta- 
neous variations in activity of the vasomotor center or of the efferent 
vasoconstrictor nerves or of both. In other words, we must assume 
here the existence of an automaticity in the vasoconstrictor ner- 
yous mechanism which undergoes constant spontaneous changes 
independent of any change in the extrinsic nenmus influences, the 
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extent of wliicli varies with the individual. In most normal 
persons there is a stability of this mechanism with an established 
level of tonicity, yielding little variation, except reflexly. In some 
cases, however, there seems to be more or less fluctuation in tliis 
vasomotor tone, nonrh 3 d;hmic in nature, to which the name “vaso- 
motor arrhj'thmia” may be applied, and to which the physiologic 
homologue of sinus arrhji;hmia can be compared. Like the latter, 
wliich was shovm by Hosier® to have no periodicity in its variations 
nor constant relationsliip to tlie rliji;hm of respiration, this arrh}i;h- 
mia is similarly characterized. It seems to be most pronounced 
in some of the benign hj^jertensive individuals. 

As to the underljdng cause of tliis arrhjdilunia, nothing but con- 
jectural assumptions can be made. We may assume a lability of 
the vasomotor center in the medulla caused by some chemical sub- 
stance, metabolic or toxic, wiiich produces various grades of stimu- 
lation and depression from moment to moment. It is more likely 
however, that local variations in the blood supplj’- to the medulla 
from moment to moment, such as would be caused bj'' local vascular 
spasm, may be the underlying factor. It is a long-recognized phj^sio- 
logie law that diminished blood supply to the medulla results 
in a compensatory rise in the systemic blood pressure. This has 
been proved by Starling, who suggested claudication of the center 
vessels as a cause of hj'pertension. Cushing^ proved the effect of 
cerebral anemia on rise in the systemic blood pressm*e by his experi- 
ments in cerebral compression and decompression on animals and 
in some of his clinical cases. Boardley and Baker® investigated the 
arterial changes in the medulla in 14 cases of arteriosclerosis with 
hypertension and in 10 cases of arteriosclerosis without hypertension 
and found that in the hypertensive the medullary blood vessels were 
invariably involved in sclerotic changes while in the others they 
were not. 

We may infer from these facts that in certain individuals there 
is a local vasospasm of the vessels of the medulla producing some 
anemia of the vasomotor center with a resulting rise in the general 
systemic blood pressure. Tliis rise results in an increased blood 
supply to the center, producing a fall, soon to rise again when the 
fall is sufiicient to produce more or less anemia of the center. This 
process is apparently continuous and occurs independent of any 
reflex condition. 

The explanation of the “silent gap” encountered in some indi- 
viduals is difficult. It may perhaps correspond to the fifth phase, 
or the so-called “phase of friction sound” of Brooks and Bleile,® 
representing the period during wliich the blood passes tlirougli a slit- 
like opening of the partially compressed artery. How the sounds 
disappear is hard to understand. 

Value of the Observations, The practical value of the observations 
presented in this paper is twofold: (1) It will teach us to avoid 
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'the formation of too hasty conclusions in the observation and 
treatment of blood-pressure abnormalities; (2) it may throw some 
light on the causation of hypertension. 

The first factor is appreciated when we realize how often conclu- 
sions are drawn from an occasional observation on the results of 
treatment or of enviroiunental changes, producing presumably a 
drop in blood pressure. We only have to refer to the conflicting 
results reported by various observers on the effect of change in 
posture, for instance, on blood pressure or of certain drugs and 
methods in the treatment of hypertension, to see that spontaneity 
in blood-pressure changes is probably the underlying cause of such 
differences. To evaluate properly any method, a knowledge of the 
individual normal” fluctuations must be had first. Only then can 
we judge if any change is due to the method. 

Of greater value in the appreciation of these fluctuations is the 
possibility of associating them with the causation of hypertension, 
thus paving our way for a better understanding of that phenomenon. 
In view of the greater frequency and prominence of the occurrence 
of fluctuations in the benign hypertensive individual, we may con- 
ceive of vasomotor arrhythmia as being the cause of hypertension. 
Further observations will probably reveal the following stages in 
the development of the persistent form of hypertension: First 
stage, that of comparatively mild fluctuations seen in individuals 
presenting normal blood pressures. Second stage, that of greater 
fluctuations with an occasional rise above normal limits. Third 
stage, when the adaptations of the blood supply to the medullary 
vasomotor center becomes poor, due to increased spastic state and 
to some sclerotic changes of the vessels there, producing more pro- 
longed periods of hypertension. Fourth stage, when as a result of 
the hyperactivity of the medullary blood vessels, marked sclerosis 
of these vessels has taken place, resulting in a permanent anemic 
state of the vasomotor center, with the resultant permanently high 
blood pressm-e, with comparatively slight fluctuations. The cases 
presented in this paper illustrate this conception fairly well, and it 
remains to be shown if those individuals with normal blood-pressure 
readings who show such fluctuations are tire ones that will eventu- 
ally develop hypertension, I am inclined to believe that such will 
be found to be the case. 

Summary. A study of the pulse rate and blood pressure of 100 
patients was made at minute intervals, for periods of ten to twenty- 
five minutes. Of 72 patients with normal blood pressure, 50 showed 
practically no fluctuations in their readings from minute to minute 
19 showed variations of 10 to 20 mm. and 3 of over 20 mm, but 
not higher than 30 mm. Of 28 hypertensive cases, 12 showed varia- 
tions of 10 to 20 mm., 13 of 20 to 30 mm. and 3 of 40 mm. or higher 
The greatest fluctuations occurred in hnjertensive individuals show- 
ing periodic remissions. In some of the severe hypertensive cases a 
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“silent gap” in the sounds was found, the levels of which showed 
independent fluctuations. 

A theory of “vasomotor arrhj^hmia” is offered to explain this 
phenomenon. The theory assumes a disturbance in the discharge 
of rhjd;hmic vasomotor impulses from the medullary vasomotor 
center, caused by local anemia there, such as would be produced by 
angiospasm or the like. ^ 

Based on these findings, the pathogenesis of hj’pertension is 
suggested as occurring in four stages: (1) In an instability of the 
normal blood pressure; (2) in an occasional rise of the pressm'e to 
above normal levels; (3) a more frequent occurrence of hypertension, 
with deeper fluctuations of blood-pressure levels, as a resdt of some 
added structural vascular changes in the medulla to those of func- 
tional changes; (4) the production of definite anatomic changes in 
the vessels of the medulla, resulting in more or less permanent rise 
in blood pressiue, with smaller fluctuations. 

Conclusions. Certain individuals have persistent fluctuations in 
their blood-pressure levels even under conditions of rest. Such 
fluctuations are most prominent in hj'pertensive individuals showing 
periodic variations, but occur also to a less extent in all other 
hjqjertensive cases, and in some cases ndth normal blood pressure. 
Because of its constant occurrence in hypertensii^e cases, and its 
occasional presence in normal blood-pressure cases, we may con- 
sider such latter cases as heading toward hypertension. To ex'plain 
persistent fluctuations in pressure, we must assume a disturbance 
in the rhji;hmic vasomotor discharges that normallj?^ maintain the 
blood pressure at a constant level when the person is at rest, and 
a sort of “vasomotor arrhythmia” to set in. The recognition of 
the existence of such “noi'mal” fluctuations wall avoid the mistaken 
belief in the potency of some therapeutic factors, or in tlie efficiency 
of some blood-pressure tests. 
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ACUTE MASSIVE (NONSUEGICAL, NONTRAUMATIC) 
PULMONARY ATELECTASIS, 

Report of Two Cases. 


By Henry K. Mohler, M.D., 

ASSOCIATE IN MEDICINE, JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 
(From the Department of Medicine of the Jefferson Medical College.) 


Since 1890, wken Pasteur first described pulmonary atelectasis, 
which he found in association with postdiphtheritic paralysis of the 
diaphragm, it has been described by other observers in association 
with various disturbances, largely following surgery or traumatism. 

Although internists have seen and recognized this condition as a 
definite clinical entity in surgical patients, it would appear from the 
literature that, except to state that it occurs in purely medical con- 
ditions, relatively few have described its actual occurrence. 

Pasteur, in 1914, reported 16 cases of massive collapse in a series 
of 201 postoperative complications. Jackson and Lee^ state that 48 
cases have been recorded in the literature since Pasteur’s observa- 


tions in 1914, that Scott in January, 1915, had collected 64 cases and 
reports that he had access to 12 unpublished records of cases. 
Norris and Landis^ state that massive collapse of the lung occurs 
as a complication of pneumonia. Rose Bradford® reports an autopsy 
of such a case. Tidy^ reports a doubted case of massive collapse of 
the entire right lung in the case of diaphragmatic pleurisy. Cheva- 
lier Jackson® reports a very large experience with collapse of a part 
or of the entire lung as a result of the lodgment of foreign bodies in 
the bronchi. Pasteur saw lobar collapse of bases of the lung in 
pleurisy, apical pneumonia and hydrochloric acid poisoning. Col- 
lapse of Jhe lung was reported by N. Kletz® complicating an attack 
of acute meningitis. Massive collapse complicatmg a case of abscess 
of the lung was reported by Elwjm.’^ Regan® records a case of 
collapse of lung in a case of acute poliomyelitis. Wallgren® found 
collapse of the lung in 8 cases of pneumonia in children, with dis- 
placement of the heart toward the affected side, all of which recov- 
ered. Gwyn^o states that collapse of the lung was diagnosed in 3 
cases; 2 suffered from lobar pneumonia and 1 from a respiratory 
infection, in aU probability also pneumonia. 


Etiology. Different theories as to its cause have been advanced 
but none has met witli general approval. Jackson and Lee,“ after a 
careful analysis of many diverse conditions with which massive 
collapse is associated, show two factors to be constant; (1) obstruc- 
tion of tlie bronchial tree, whicli is followed by the absorption by 
the pulmonary circulation of the air imprisoned in the alveolar 
tissue distal to the obstruction; (2) some interference with the respir- 
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atory movements. Tiiis interference may be partial or complete 
but ahvays results in decreased aeration of the pulmonary tissue 
on tlie involved side. 

ScoW" believes that spasm of the bronchiole, or a vasomotor 
disturbance resulting in the swelling of mucous membrane similar 
to angioneurotic edema are possibilities in causing massive collapse 
of the lung. Until more direct evidence of tlie cause and effect are 
produced, the theory of bronchial obstruction ndth some interfer- 
ence in respiratory movement seems most plausible. 

Autopsy performed upon patients showing massive collapse of 
the lung at times fails to show mechanical obstruction of the bron- 
chial tree. It must be borne in mind that considerable rough hand- 
ling and twisting of the lungs takes place in the course of their 
removal from the bod}'-, and may readily dislodge the obstruction. 
Pulmonary edema, labored breathing witli cough often occurring 
for a varying number of hours before death, may be factors in dis- 
lodging obstructions of tlie bronchi by mucus or secretions acting 
as plugs. 

Jackson states that following the removal of a foreign body from 
the bronclms the lung becomes air-containing slowly, usually 
twelve to forty-eight hours elapsing before it becomes fully expanded. 
He also finds that when a new growth in the bronchus complete!}'- 
occludes the entrance of air to that lung, pulmonar}' atelectasis 
occurs. Removal of the tumor allows air to reenter and the lung 
expands. 

Lee, Tucker and Clerf,^® from the 30 cases of postoperative mas- 
sive atelectasis whose records they have been able to study, are 
persuaded that two factors have been constant in, practically all 
in this group; (1) a thick, viscid bronchial secretion, and (2) some 
inhibition of coughing. Because of the thick, tenacious character 
of this bronchial secretion and the inability or disinclination of the 
patient to clear it from the bronchi, it accumulates in the dependent 
portion of the bronchial tree until, at some point or points this 
stream of mucus completely occludes the lumen. These observers 
report the production of atelectasis of lungs in dogs after an injec- 
tion into the bronchus of material removed from a patient suffering 
from this condition. 

Lee, Tucker, Ravdin and Pendergrass^^ state that the use of 
material removed from a clinical case to produce pulmonary atelec- 
tasis had not been reported prior to the work of Lee, Tucker and 
Clerf. They believe that the failure to reproduce this condition 
has been due to the inability to control the cough reflex. Their 
experiments consisted of preparing a solution of acacia, giving a 
dog a general anesthetic, preceded by hypodermic injection of 
morphin and perforating an exploratory laparotomy following which 
sodimn amytol was given intraperitoneally to inhibit the cough 
reflex. Roentgen ray examinations of the chest made before and 
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after the introduction of the acacia solution into the bronchus by 
means of a bronchoscope and again following its aspiration from the 
bronchus showed that when the cough reflex was abolished atelec- 
tasis of the lung was produced and that the removal of the acacia 
solution by bronchoscopic aspiration caused the lung to reexpand. 

Symptoms. On account of the symptom complex differing from 
all others present in pulmonary disturbances, it is most important 
to be fully informed as to the symptomatology. 

The condition is usually sudden in onset. Dyspnea and cyanosis 
are obvious upon inspection. The patient is usually not toxic and 
recovers in from two to four weeks. Associated conditions may cause 
toxemia and death. There is a very definite and sudden increase in 
the respiratory rate reaching up to 40 or 50 a minute. Fever rang- 
ing from 100° to 104° F. accompanies the condition. The poly- 
morphonuclear leukocytes are increased, ranging- from 10,000 to 
20,000. The cough may be short, hacking and nonproductive early, 
later becoming productive in character. In one of our patients, the 
cough began immediately after the onset of the collapse and for a 
week the sputum was blood tinged. 

The dyspnea, cough and cyanosis may cause the patient, who, 
though not toxic, to appear ill. His expression denotes anxiety. 
Bronchopneumonia may complicate collapse of the lung. It is 
believed that bronchopneumonia frequently develops in collapsed 
areas of the lung following surgical operations. 

Physical Signs. A lobule, lobe or entire lung may be involved 
and occasionally the condition is bilateral. The lung area may alter- 
nate in collapse and expansion over a period of a week before clear- 
ing up entirely. The right lung appears to be involved three times 
more frequently than the left. 

The examination of the chest shows diminution of, or even absent 


respiratory movements over the affected lung. The chest wall over 
the massive atelectasis presents a flattened appearance. The inter- 
costal spaces are narrowed and depressed. The percussion note 
over the collapsed lung may be dull, due to the lack of air in the 


lung. This is usually posterior, occasionally it may be anterior. 
The part of the thoracic cavity not occupied by lung tissue due to 
collapse may be tympanitic, though more frequently it is hyper- 
resonant. If the collapse is on the right side, the high position of the 
diaphragm with the upward displacement of the liver is most 
striking. Collapse of the right lung with the high diaphragm and 
liver flatness may be incorrectly diagnosed as a pleural effusion. 
Vocal fremitus is usually diminished or absent; rarelv it is 
The quality of the breath sounds varies greatly. They a.rSore 
often suppressed though occasionally are distinctly bronchial 
^ ocal resonance is absent or diminished over the collapsed lung in 

^ ^ " sounds. Increased vocal resonance 

wdK btondual breathing is present in tile less frequent IZbevo! 
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cases. Over the thoracic cavity unoccupied by lung tissue, the 
breatli sounds and vocal resonance are greatly diminished or absent. 
Rfiles, if present, are noted early in the condition or later as the 
collapse subsides. The rfiles arc more likely to be coarse and of the 
musical type. 

Tlie unaffected lung usually presents an inereased range of respir- 
ator.y movements and a liyperresonant percussion note witli exag- 
gerated breath sounds. Large rdles may be heard over this lung. 

Displacement of the heart and mediastinum toward the affected 
side is usually tlie deciding factor in making the diagnosis. Without 
the displacement of tlie heart, the condition cannot be diagnosed 
with certainty by physical examination alone. In pulmonary 
atelectasis involving lobules of the lung, at times it is necessary to 
verify the clinical findings by Roentgen ray examinations. 

The difference in the physical sign in the lungs is due to the degree 
of patency of the bronchi and the part of broncliial tree involved. 
When considerable air enters the bronchi, there is an increase in the 
intensity of the breath sounds and they are tubular in quality and 
in character. The signs with dullness suggest pneumonic consoli- 
dation. 

The Roentgen ray is valuable in confirming physical findings 
especially in doubtful cases. The displacement of the heart toward 
the affected side is diagnostic. 

Diagnosis. The diagnosis is made on the history of a nontoxic 
pulmonary condition sudden in onset, accompanied by cyanosis, 
cough, an increased respiratory rate, fever, increased pulse rate and 
the physical signs as described. The presence of a displaced heart 
and mediastinum toward tlie affected side with elevation of the 
dome of the diapliragm, verified by Roentgen ray examination, 
confirms the diagnosis of collapse of the lung. 

Differential Diagnosis. The condition must be differentiated from 
pleurisy, with or without effusion, pneumothorax, pneumonia, pul- 
monary infarct or thrombosis, diaphragmatic hernia and acute dila- 
tation of heart. Because the signs in collapse of the lungs closely 
simulate pneumonia, doubtlessly many cases of collapse are errone- 
ously so diagnosed. The differential diagnosis from conditions 
resembling it is made by recognizing that in acute massive collapse 
of tlie lung the chest is immobile on the affected side with retracted 
interspaces, the diaphragmatic and cardiac encroachment on the 
affected side are extreme and the general sjmptoms are invariably 
less severe than in other acute pulmonary conditions with equally 
extensive physical signs. The absence of the toxic symptoms in 
collapse of the lung is most striking when compared witli pneu- 
monic infection. 

Prognosis. The prognosis is good and an5’^ unfavorable results are 
believed to be due to the condition with which collapse is associated 
and not to the collapse itself. The prognosis is less favorable if 



Fig. 1. — Roentgen ray photograph showing massive atelectasis of right lung with heart 
and trachea displaced toward the right. 



Fig. 2. Clinical recovery made in three wcelts, but Roentgen ray photograph 
shows slight degree of atelectasis present in the region of the fifth rib in the right mid- 
ntillary line. 





Fig. 3.— Roontgon ray photograpli made eight weeks after collapse of right lung 
and three days prior co laparotomy. Lungs are normal. The heart and traclica are 
in normal position. 



Fig. 4. — Roentgen ray photograph showing collapse of upper and middle lobe of 
right lung in case of lobar pneumonia. Although physical examination showed the 
right lung to be clearing the general condition grew worse due to failure of kidney 
function. The collapse of the lung occurred secondarily and thirteen daj’S after the 
onset of pneumonia. 
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collapse is bilateral and persistent. These physical changes may 
furnish the soil for bronchopneumonia. . 

Case Reports. Case I. — A man, aged fifty-one years, was admitted to the 
Jefferson Hospital March 14, 1926, suffering from epigastric pain after meals, 
nausea, vomiting and loss in weight. He had hematemesis ten years prior 
which was diagnosed, as due to ulcer of the duodenum. Since this attack 
he had been, on an ulcer diet, and free from symptoms. The past history 
otherwise discloses nothing worthy- of note. His habits were very good. 
He did not suffer from respiratory. infections. Generally his health was 
excellent until he suffered attacks of indigestion beginning in December, 
1925, which gradually, became worse and were accompanied by nausea and 
vomiting. 

The physical examination on admission showed a well developed, sym- 
metrical chest and expansion was equal. The percussion note over the 
lungs was resonant. No rales were present and the breath sounds were 
normal. The apex beat of the heart was visible in the fifth, left interspace 
in the midclavicular line. The sounds occurred regularly and were well 
heard. No murmurs were present. The abdomen showed nothing worthy 
of note except slight epigastric tenderness. 

Seven days after adroission, on March 21, the patient, having vomited 
frequently, suddenly became cyanotic, developed cough, and expectoration 
which was streaked with bright red blood and within six hours had a temper- 
ature of 101“ P., a pulse of 92 and respirations of 30 per-minute. Prior to 
this change he was not confined to bed. The right chest showed diminished 
expansion. There was dullness posteriorly over the apex of the right lung 
with bronchial breathing. A few coarse r^les were noted. Anteriorly the 
percussion note was hyperfesonant in the upper two-thirds of chest, breath 
sounds were distant and there were no rS.les. The lower third of right chest 
anteriorly and posteriorly gave a flat note. The apex of the heart was 
palpable in the fourth left interspace along the sternal border. 

The leukocytes numbered 7800. Eepeated examinations of the sputum 
were positive for blood and showed gram negative diplococci with a few pus 
cells. A diagnosis was made of coUapte of the right lung. The patient 
continued to have a temperature ranging from 99° to 103° F. for a period 
of three weelts from onset. The pulse rate ranged from 70 to 122 per minute 
and the respirations from 20 to 48 per minute. The leukocyte count varied 
from 7800 to 17,200 and gradually returned to normal. 

_ The Roentgen ray examination (Fig. 1) made March 29 showed a rather 
high degree of collapse of the right lung. The heart and trachea were 
displaced to the right. There was a small air-containing area in the right 
lower lobe, but the upper and middle lobes were entirely airless. 

The patient made a clinical recovery in three weeks but the Roentgen ray 
(Fig. 2) examination at that time showed a slight degree of collapse present 
in the region of the fifth rib, mid-axillarj’^ line. The treatment was symp- 
tomatic, including codein in half-grain doses for cough. 

The patient left the hospital and returned one month later for a surgical 
operation. Prior to operation a Roentgen ray examination (Fig. 3) showed 
the right lung to be normal. At operation the surgeon discovered an inoper- 
able carcinoma of the stomach. The patient died six months later from the 
cancer of the stomach with metastasis to the liver. No further pulmonarv 
sjTnptoms developed. , ■ . ' 

The ctiologic factors in the production of collapse were not evident 
We believed that during the periods of vomiting he may have insufflated 
some of the vomitus which produced the obstruction and collapse 
During the violent paroxysms he coughed up the insufflated material but 
the mflammatory reaction of the lung contmued, gradually subsiding and the 
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hinp returned to normal. TJjere was no evidence of metastasis to account 
for lung symptoms. 

The outstanding features during the collapse were the deep cyanosis which 
persisted for about one week, the blood spitting and the lack of any toxic 
^'raptoms, with a complete recovery from pulmonary symptoms with per- 
sisting gastric disturbances. 

Case II.— A man, aged fifty-fiA^e 3 fears, was admitted to the Jefferson 
Hospital April 4, 1927, with a histor 3 ’- of haAung been ill for three da 5 ^s, 
beginning vdth a chill, fever, pain in right side, cough and blood spitting. 
The patient was mentall}'’ dulled, although able to be aroused sufficiently to 
answer questions. His past history was unimportant except that for 
twenty-five years he was a continuous user of whisky. 

On phj^sical examination, moderate cyanosis was present. Expansion 
was limited OA’-er the right chest. The percussion note was dull posteriorly 
over the right lung e.xtending from the inferior angle of scapula to the liver. 
The breath sounds were distant and tubular in character. Occasionally 
rales were heard. The apex beat was palpated in the fifth left interspace 
midclaAucular line. The sounds were w'eU heard and there were no murmurs. 
The abdomen was tympanitic. The liver and spleen were not palpable. 

The temperature was 101° F., the pulse rate 110 per minute and the res- 
pirations 32 per nainute. The leukocyte count was 20,500. The urine 
showed a trace of albumin with many hyaline and granular casts. 

The blood nonprotein nitrogen was 52.63 mg. per 100 cc. Tlie sputum 
was posith’'e for blood and pneumococci. 

These findings suggested a lobar pneumonia involving the middle and 
loAver lobes of the right lung. 

On the second day in the hospital, the upper lobe of the right lung shorved 
signs of consolidation, auricular fibrillation developed, and the patient’s 
general condition was worse. 

On April 10, six days after admission, his chest signs seemed to be clearing 
but his general condition did not seem to be.^eatlj'^ improved, due to his 
altered mdnej’’ function. A considerable quantity of tenacious sputum was 
being coughed up and caused the patient much distress. 

On Apnl 13, the physical signs of the patient changed: A tympanitic 
note was present over the right chest anteriorly over the upper and middle 
lobes. Below there was flatness. The signs on auscultation were also 
greatly altered. There was blowing breathing over the area of tjmipany. 
Over the flat area, neither rales nor breath sounds were heard. The heart 
was displaced toward the right. 

Roentgen ray examination confirmed the physical findings and^jthe 
chnical diagnosis of collapse of the right lung (Fig. 4). . 

The patient died on the fifteenth day of April from uremia. It was 
beheved that the collapse was due to plugging of the bronchus with plugs of 
secretion. 

Summary. 1 . The occurrence of pulmonary atelectasis is reported 
in a case of pneumonia and in 1 of cancer of the stomach. 

2. Pulmonary atelectasis occurs more frequently than is generally 
recognized in association with nonsurgical and nontraumatic cases. 

3. It is a definite clinical entity and readily diagnosed by its 
physical signs and clinical course. 

4. Until more conclusive evidence is presented, the mechanical 
obstruction theory as to etiology is the most plausible since removal 
o the obstruction has resulted in prompt expansion of the lung. 



wintrobe: voltjme oe the red bloob corpuscle 513 


Experimentally the condition has been reproduced in animals by 
the injection into their bronchi of material removed from the bronchi 
of patients suffering from pulmonary atelectasis. The abolition of 
the cough reflex in dogs followed by the introduction of an acacia 
solution into their bronchi has produced pulmonary atelectasis 
which disappeared when the acacia solution was aspirated through 
the bronchoscope. 
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the volume and hemoglobin content of the red 

BLOOD corpuscle. 

Simple Method of Calculation, Normal Findings, and 
Value of Such Calculations in the Anemias. 

By FIaxwell M. Wintrobe, M.D., 

NEW OnnEANB. 

(From the Department of Medicine, Tulanc University of Louisiana School 

of Medicine.) 


The work of Price-Jones^-*-® has brought to the attention of the 
clinician the value of the determination of the size of red blood 
cells in the study of the blood. By the Price-Jones metliod, the 
diameter of the red cell is taken as a criterion of its size. It has 
been pointed ouP that the thickness of red cells is as variable as 
their diameter, or even more so, and that the determination of 
actual cell volume is therefore preferable to the measurement of 
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coll diameter. Determination of the actual amount of hemoglobin 
in each cell is of value in gaining a clearer conception than has been 
alfordcd by the determination of the various indexes regarding the 
nature of various types of anemia. 

It is possible from a knowledge of the red-cell count, hemoglobin 
content, and total cell volume of a given sample of blood, to calcu- 
late the average volume of the individual red blood cells contained 
therein, as well as their hemoglobin content. It is obvious that 
where the total cell volume per unit of blood and the total number 
of cells per unit of blood, are known, the average volume of each 
cell can be calculated by a simple process of division. The volume 
of the average red blood corpuscle in a given sample of blood, 
expressed in cubic microns (or ^c,), is determined by dividing 
the cell volume, expressed in cc. per 1000 cc. of blood, by the 
red-cell count, expressed in millions (and' fraction thereof) per cubic 
millimeter of blood. To avoid confusion with total cell volume, 
it is suggested that the term “corpuscular volume” be used when 
referring to the volume of the indhddual red blood corpuscle. It 
is used hereafter with this meaning. 

Similarly, where the amount of hemoglobin per unit of blood 
and tlie number of corpuscles per unit of blood, are loiown, the 
determination of the amount of hemoglobin in each corpuscle is 
easily made. This is concerned with the same properties ‘ as the 
well known “color index,” but is differently expressed. The hemo- 
globin content, expressed in grams per 1000 cc., divided by the 
red-cell count, expressed in millions per cubic millimeter, gives the 
hemoglobin content of the average red cell in 10“^2 gjjj_ This will 
be referred to, hereafter, as “corpuscular hemoglobin.” 

The actual proportion of the substance of each red cell taken up 
by hemoglobin may be calculated by dividing the corpuscular 
hemoglobin by the corpuscular volume; or, directly, by dividing 
the hemoglobin content of a given sample of blood, expressed in 
grams per 100 cc., by the total cell volume expressed in cc. per 100 cc. 

Illustration bf Method of Calculation. A sample of blood is found 
to contain 5.85 million red cells per c.mm., 15.87 gm. of hemoglobin 
per 100 cc. (or 158.7 gm. per 1000 cc.), and 46.5 cc. of packed red 
cells per 100 cc. of blood (or 465 cc. per 1000 cc.) . Then, the average 

465 

corpuscular volume is = 79.5 c.p. (or 79.5 x lO-’^ cc.); 


158 7 

the average corpuscular hemoglobin is = 27.1 x 10“^^ gm.; 

27.1 

proportion of hemoglobin in the average cell is x 100 = 34.1 

7y*5 

1 K Q? 

per cent (or ^ x 100 = 34.1 per cent). 

For calculations such as have been described to be of any value, 
it is of course, first essential that accurate methods be used in deter- 
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mining cell count, hemoglobin content and cell volume. The 
accurate determination of hemoglobin content is a difficult problem. 
For the research worker the very accurate method of determining 
the oxygen capacity of blood (van Slyke®) is available, but the 
various. clinical hemoglobinometers have been shown to be inaccur- 
ate.®-’ The writer® has found that the Newcomer instrument, 
although inaccurate as obtained from the manufacturer, is consistent 
in its error when compared with readings by the van Slyke appa- 
ratus, so that a correction curve can be plotted. Readings by the 
Sahli instrument are higher than those determined by the van 
Slyke method. The error, although not as consistent in degree as 
is that of the Newcomer instrument, is sufficiently regular to render 
the instrument of some value when a correction is made. 

Accurate determinations of cell volume can be made by centri- 
fuging a quantity of blood in a carefully calibrated tube. It is 
important, however, that due allowance be made for any change 
in the normal osmotic pressure of the blood and consequent effect 
on total cell volume resulting from the method used in collecting 
the blood. Thus it has been found® that the addition of 20 mg. of 
solid neutral potassium oxalate to 10 cc. of blood results in a decrease 
of cell volume of 3.68 per cent, while the addition of 40 mg. to 10 cc. 
of blood causes a shrinkage of 6.7 per cent. 

The Volume of the Normal Eed Blood Corpuscle. Starling,® as the 
result of the measurement of models of high magnification, gives 
the volume of the normal red blood cell as being 0.0000000722 
c.mm. (or 72.2 c.fji.). Wintrobe and Miller® report elsewhere cell 
counts, hemoglobin and cell volume determinations in 100 healthy 
young men residing in the South. In Table I are found the calcu- . 
lated corpuscular volume and hemoglobin of each of these bloods. 
The average corpuscular voliune was 79.8 c.ju. Fig. 1 shows that 80 
per cent ranged between 70 and 87 c.fi. 


TABLE I.— ABSOLUTE CELL DETERMINATIONS IN 

NORMAL YOUNG MEN. 


Subj'ont. 

Age. 

Red cell 
count, 
millions 
per c.mm. 

Hemoglo- 
bin, gm. 
per 100 cc. 

Corpuscu- 
lar volume, 

C.Jg. 

1 . . . 

. 19 

6.48 

13.40 

83.8 

2 . . , 

. 24 

5.69 

14,50 

59.9 

3 . . . 

. 22 

6.59 

16.25 

74.1 

4 . . . 

. 24 

6.61 

16.20 

75.2 

5 . . . 

. 21 

6.09 

16.05 

82.3 

6 . . . 

. 22 

5.54 

16.60 

86.5 

7 . . . 

. 23 

6.03 

16.20 

79.0 

8 . . . 

. 27 

5.20 

16.20 

90,2 

9 . , . 

. 27 

4.68 

15.93 

85.9 

10 . . . 

. 2S 

5.88 

16.05 

78.0 

11 . . . 

. 23 

5.40 

16.75 

89.5 

12 . . . 

. 22 

5.53 

18.30 

84.3 

13 . . . 

. 22 

5.32 

16.75 

96.8 

14 . . . 

. 24 

4.70 

16.33 

78.3 


ONE 


Corpuscu- 
lar hemo- 
globin, 
10 “ gm. 

24.5 

25.5 

27.3 

24.6 

26.4 

29.9 

26.9 

31.2 

34.0 

27.3 

31.0 

32.9 

31.6 

34.7 


HUNDRED 


Proportion 
of hemoglo- 
bin in cell. 

29.2 

42.5 
36.8 

32.5 

32.0 

34.6 

34.1 

34.7 

39.6 

35.0 

34.7 

39.1 
32.4 

44.3 
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TABLE I- 

-ABSOLUTE CELL DETERMINATIONS IN ONE HUNDRED 



NORMAL YOUNG MEN.— 

-Continued 



Subject. 


Arc. 

Red ceil 
count, 
millions 
per c.mni. 

HemoRlo- 
bin, Rm. 
per 100 cc. 

Corpuscu- 
lar volume, 
c-ti. 

Corpuscu- 
lar hemo- 
globin, 

10 >5 gm. 

Proportion 
of hemoglo- 
bin in cell. 

15 . 


. 22 

5.84 

17.02 

68.9 

29.1 

' 42.2 

10 . 


. 24 

5.32 

10.90 

85.2 

31.8 

37.3 

17 . 


. 21 

5.37 

16.05 

72.5 

29.9 

41.3 

IS . 


. 20 

5.68 

17.25 

78.0 

30.9 

39.6 

19 . 


. 25 

6.53 

17.25 

73.7 

26.4 

35.8 

20 , 


. 25 

5.14 

15.65 

84.3 

30.4 

36.1 

21 . 


. 23 

5.64 

14.80 

85.0 

26.1 

30.7 

22 . 


. 21 

5.62 

16.00 

81.8 

28.5 

34.8 

23 . 


. 22 

5.99 

15.95 

63.3 

26.6 

42.0 

24 . 


. 25 

6.15 

16.60 

76.8 

27.0 

35.0 

25 . 


. 21 

6.67 

16.35 

64.7 

24.5 

37.9 

26 . 


. 21 

5.46 

16.25 

90.0 

29.8 

33.2 

27 . 


. 23 

5.27 

15.80 

93.0 

30.0 

32.2 

2S . 


. 23 

4.98 

16.05 

94.5 

32.2 

33.8 

29 . 


. 23 

5.18 

15.24 

97.5 

29.4 

30.2 

30 . 


. 21 

6.69 

16.20 

70.0 

24.2 

34.6 

31 . 


. 21 

5.58 

16.05 

83.0 

28.8 

34.7 

32 . 


. 24 

6.71 

17.50 

84.3 

26.1 

31.0 

33 . 


. 26 

5.80 

15.23 

78.5 

26.3 

33.5 

34 . 


. 24 

5.71 

15.38 

79.6 

26.9 

33.8 

36 . 


. 25 

5.24 

15.77 

78.4 

30.1 

38.4 

36 . 


. 28 

5.45 

16.66 

89.6 

30.6 

34.2 

37 . 


. 24 

5.57 

16.95 

82.7 

30.4 

36.8 

38 . 


. 24 

5.75 

16.27 

75.0 

28.3 

37.7 

39 . 


. 24 

5.52 

16.25 

85.8 

27.6 

32.2 

40 . 


. 25 

6.12 

16.48 

77.3 

26.9 

34.8 

41 . 


. 22 

5.86 

16.25 

80.8 

27.7 

34.2 

42 . 


. 24 

6.21 

15.93 

70.2 

25.7 

36.7 

43 . 


. 21 

5.30 

15.45 

88.1 

29.2 

33.2 

44 . 


. 22 

5.97 

16.48 

81.4 

25.9 

31.8 

45 . 


. 23 

5.55 

16.00 

81.0 

28.8 

35.6 

46 . 


. 22 

6.33 

15.93 

81.4 

25.2 

31.0 

47 . 


. 23 

6.23 

16.75 

78.2 

26.9 

34.4 

48 . 


. 25 

6.41 

16.00 

77.7 

26.1 

33.6 

49 . 


. 23 

5.94 

16.40 

80.0 

27.6 

34.7 

50 . 


. 23 

5.74 

15.94 

68.9 

27.8 

40.4 

61 . 


. 23 

7.35 

17.85 

74.0 

24.3 

33.0 

52 . 


. 23 

6.57 

16.70 

73.7 

25.4 

34.7 

53 . 


. 21 

6.19 

16.55 

84.4 

26.7 

31.7 

54 . 


. 23 

7.53 

15.70 

62.7 

20.9 

33.6 

55 . 


. 25 

6.64 

16.00 

73.5 

24.1 

33.0 

56 . 


. 25 

6.88 

17.35 

71.7 

25.2 

35.2 

57 , 


. 25 

6.61 

16.10 

79.9 

24.4 

30.0 

58 . 


. 24 

6.35 

16.10 

79.6 

25.4 

31.9 

59 , 


. 23 

6.36 . 

15.80 

71.4 

24.8 

34.8 

60 . 


. 24 

6.46 

17.60 

80.3 

27.2 

34.1 

61 . 


. 25 

6.09 

14.50 

81.6 

28.5 

34.9 

62 . 


. 27 

6.29 

17.50 

70.5 

27.8 

39.4 

63 . 


. 26 

6.24 

14.80 

73.0 

23.7 

32.5 

64 . 


. 23 

4.82 

14.30 

83.6 

29.7 

35.5 

65 . 


. 22 

5.35 

15.60 

83.8 

29.2 

34.8 

66 . 


. 23 

5.87 

15.22 

71.8 

25.9 

36.0 

67 . 


. 30 

6.24 

16.60 

82.4 

26.6 

32.2 

68 . 


, 25 

5.58 

15.50 

86.5 

27.8 

32.2 

69 . 


. 21 

4.94 

15.40 

95.0 

31.2 

32.8 

70 . 


, 22 

6.18 

16.05 

81.6 

26.0 

31.8 

71 . 


. 22 

6.34 

16.05 

82.9 

25.3 

30.6 

72 . 


, 22 

6.13 

15.50 

68.5 

25.3 

37.0 
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TABLE I. — ^ABSOLUTE CELL DETERMINATIONS IN ONE HUNDRED 
NORMAL YOUNG MEN. — Continued. 


Subject. 


Age. 

Red cell 
count, 
millions 
per o.mm. 

Hemoglo- 
bin, gm. 
per 100 cc. 

Corpuscu- 
lar volume, 
C.JU. 

Corpuseu- 
lar hemo- 
globin, 
gm. 

Proportion 
of hemoglo- 
bin in cell. 

73 . . 


21 

5.55 

15.65 

86.4 

28.2 

32.7 

74 . . 


21 

5.44 

15.85 

84.5 

29.1 

34.4 

75 . . 


21 

5.86 

16.20 

83.3 

27.6 

33.1 

76 . . 


28 

5.67 

14.30 

74.1 

25.3 

34.1 

77 . . 


27 

5.86 

13.70 

80.6 

23.4 

29.0 

78 . . 


24 

5.38 

13.76 

85.1 

25.6 

30.1 

79 . . 


24 

6.21 

14.30 

74.1 

23.0 

31.0 

80 . . 


21 

5.78 

14.35 

81.8 

24.8 

30.3 

81 . . 


21 

6.31 

15.65 

81.1 

24.8 

30.6 

82 . . 


25 

5.89 

16.20 

82.1 

27.5 

33.5 

83 . . 


24 

6.11 

16.20 

80.8 

26.5 

32.8 

84 . . 


23 

6.89 

16.42 

71.5 

23.8 

33.3 

. 85 . . 


30 

5.96 

16.28 

81.7 

27.3 

33.4 

86 . . 


24 

6.00 

16.38 

83.7 

27.3 

32.6 

87 . . 


22 

6.79 

16.75 

74.0 

24.7 

33.4 

88 . . 


28 

5.17 

14.20 

80.2 

27.5 

34.3 

89 . . 


25 

5.57 

15.85 

82.4 

28.5 

34.5 

90 . . 


30 

5.39 

16.42 

■ 93.4 

30.5 

32.7 

91 . . 


21 

5.90 

15.18 

69.6 

25.7 

36.9 

92 . . 


23 

6.60 

17.00 

77.3 

25.8 

33.3 

93 . . 


27 

5.78 

15.80 

84.1 

27.2 

32.3 

94 . . 


24 

5.13 

14.30 

83.0 

27.9 

32.4 

95 . . 


25 

5.61 

15.30 

76.5 

27.3 

35.7 

96 . . 


29 

6.44 

15.24 

71.7 

23.7 

33.1 

97 . . 


26 

5.34 

14.65 

76.6 

27.4 

35.8 

98 . . 


29 

5.68 

14.45 

75.6 

25.4 

33.6 

99 . . 


21 

5.61 

14.36 

83.4 

26.6 

30.7 

100 . . 


28 

5.01 

14.30 

88.5 

28.5 

32.2 

Average . 


. 5.85 

15.87 

79.8 

27.3 

34.4 


CASiSS 
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Jn 'j’ablc II are found the average, maximum and minimum 
corpuscular volumes as calculated from the available reliable data 
for nonnal young men between nineteen and thirty years of age. 

TABLE II. —VOLUME OF RED BLOOD CORPUSCLES IN HEALTHY YOUNG 


MEN (EXPRESSED 

IN C.^!.). 



Author. 

No. of 
men. 

Avemgo- 

Maximum. 

Minimum. 

Osgood*' (Oregon) 

94 

86.1 

95.5 

71.3 

Hndon*'* (KansaB City) . . . 

20 

91.0 

97.0 

87. 0 

Gram and Norgnard” (Denmark) 

7 

85.2 

88.7 

82.9 

Bio and M61!er« (Denmark) . . 

10 

83.9 

90.0 

7G.7 

Wintrobe and Millor’ (Louisiana) 

100 

79.8 

07.5 

59.9 

Averages 

, , 

S3. 8 

95.6 

68.3 


Tlie average corpuscular volume in the South appears to be 
definitely lower than that calculated for other parts of the world. 
Tin's may be due to a difference in technique or be the effect of 
climate. The very high and the very low figures recorded are 
probably the result of technical error. Our lowest figure (59.9} was 
partially due to the occurrence of some hemolysis in the centri- 
fugated specimen. 

The average corpuscular volume as calculated from reliable data 
for the blood of healthy young women between eighteen and thirty 
years of age, is as follows: 

TABLE HI.— AVERAGE CORPUSCULAR VOLUME IN HEALTHY YOUNG 



WOMEN. 

No. of 

Average 



women. 

volume, 

Author. 



e.fx. 

Osgood” 

Haden*" 


, . 100 

88.5 


9 

92.8 

Gram and Norgaard“ . 


6 

88.0 

Bie and Moller” 

. . . . . . 

. . 10 

81.7 

Total . . . . 


. 125 

88.2 


The average figure for young women is somewhat higher than 
that for men of the same age, probably largely on aceoimt of the 
fact that figures for women in the South are not available. In 
115 of tlie above cases, the corpuscular volume ranged from 98.1 to 
76.5 c.p. 

Accurate statistics for the calculation of normal corpuscular 
volume in other age groups are not available. 

Attempts made to ascertain the possibility of the identification 
of different races of mankind through the application of microme- 
try^^ failed because of the normal variation in the siz« of cells. 
Price-Jones^® considers that there is a diurnal variation in size. 
The variation in corpuscular volume indicated by the figures 
enumerated above, aside from the extremes resulting from technical 
error, is, tlierefore, probablj^ a true manifestation of the normal. 
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As between the two sexes, there appears to be only a slight 
difference in size, the cells of females being slightly larger. The 
normal range in siz-e of red cells for young adults of both sexes may, 
therefore, probably be taken as being between 70 and 98 c.//. with 
the great majority occurring well within these figures. 

It is interesting to compare these normal figures with findings 
in various conditions of anemia. Haden^” found an average cor- 
puscular volume of 128 c./ut in 20 cases of pernicious anemia. The 
lowest figure was 108 c./x (a case in the stage of remission), while 
the highest was 163 c.//. Again, in 26 cases of hemolytic secondary 
anemia of various types, the corpuscular volume ranged from 63 to 
97 c.fx. In 8 cases of hemorrhagic secondary anemia the cells 
ra-nged from 62 to 74 c.n in size with an average of 71 c.pt. 
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Fig. 2. — Grams of hemoglobin in average cell in one hundred healthy young men. 


Haden points out that a relatively small increase in the diameter 
causes a relatively great increase in its volume. An increase in 
diameter of 1 ^ causes an increase in cell volume of approxi- 
mately 44 per cent. It seems to me that much of the valuable 
information obtained by measuring the diameter of red cells in 
pernicious anemia can be more easily gained by the simple calcu- 
lations described above. There is the theoretical ob j ection that where 
there are many microcytes as well as macrocytes (that is, the Price- 
Jones curve has a broad base) the increase in corpuscular volume 
may be obscured by the calculation of an average corpuscular volume. 
Practically, however, there are usually enough macrocytes present to 
produce a -noticeable increase in the average corpuscular volume- 
that is, the Pric^Jones curve is definitely sumng to the right. In 
pernicious anemia, just as the volume index is always above 1 
so the corpuscular volume is always greater than normal. ' ' 



520 AYINTROBE: VOLIBIE OF THE RED BLOOD CORPUSCLE 

Hemoglobin Content of the Normal Red Blood Corpuscle. In Table 
IV are found average, maximum and minimum corpuscular liemo- 


TABLE IV,— HEMOGLOBIN CONTENT OF RED CELLS IN HEALTHY 
YOUNG MEN (EXPRESSED IN 10~^- GM.). 


Author. 

No. of 
men. 

Avernge. 

^^.^ximum. 

Minimum. 

Osgood" (Oregon) 

137 

29.2 

35.7 

24. G 

Hndon>'’ (Kansas City) . . . 

20 

31.1 

,33.4 

29.2 

Gram and Norgaard» (Denmark) 

7 

27. G 

28.2 

27.3 

Bie and Moller'= (Denmark) . . 

10 

26.7 

28. 8 

25.4 

Wintrobe and Miller’ (Louisiana) 

100 

27.3 

34.7 

23.0 • 

Averages 


28.7 

34.7 

24.5 


globin as calculated from the data supplied various authors for 
normal young men between the ages of nineteen and thirty j’-ears. 
Frequency Fig. 2 shows that 91 per cent of the men examined by 
Wintrobe and Miller had cells containing an average of 23.5 to 31.5 
X 10~^^ gm, of hemoglobin. 

For normal young women between eighteen and thirty years of 
age, calculated corpuscular hemoglobin is as follows: 

Osgood, 100 women, averaging 28.5 x 10 ~i 2 
Haden,i° 9 women, averaging 31.3 x 10~^ gm. 

Gram and Norgaard,“ 6 women, averaging 27.9 x 10~‘- gm. 

Bie and Moller,^^ 10 women, averaging 28.1 x lO"^- gm. 

Total, 125 women, averaging 28.6 x lO"^^ 

In 115 of these individuals, tlie highest corpuscular hemoglobin 
was 33.8 X 10“^^ gm., while the lowest figure was 23.7 x lO-^- gm. 

From these calculations it appears, therefore, that the red blood 
corpuscles of the blood of healthy young adults contain an average 
of 28.7 X 10 ~i 2 gjjj^ of hemoglobin and that the normal range occurs 
between approximately 24 and 33 x 10“^^ gm. 

In Table V, the actual proportion of hemoglobin contained in 
normal red blood cells, as calculated from the data of the various 

TABLE V.— PROPORTION OF HEAIOGLOBIN IN NORMAL RED BLOOD 


Author. 

CELLS, 

No. of 
men. 

Average. 

Maximum. 

Minimum. 

Osgood’ (Oregon) 

94 

33.1 

43.8 

30.4 

Haden’t (Kansas City) 

20 

33.9 

.36.2 

32.2 

Gram and Norgaard"’ (Denmark) 

7 

32.4 

33.7 

30.8 

Bie and Moller’’ (Denmark) . 

10 

31.8 

33.1 

29.4 

Wintrobe and Miller® (Louisiana) 

100 

24.4 

44.3 

29.0 

Averages 


33.7 

42.6 

29.9 


authors quoted, is indicated. Fig. 3 shows that in 84 per cent of 
the men examined b 5 ’" Wintrobe and Miller hemoglobin content of 
the average cell ranged from 30 to 37 per cent. 

The corresponding figures for women of tlie same age are: 

Osgood, 100 women, averaging 32.2 per cent. 
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Haden/” 9 women, averaging 33.7 per cent. 

Gram and Norgaard,^^ 6 women, averaging 31.7 per cent. 

Bie and Moller,^^ 10 women, averaging 34.4 per cent. 

Total, 125 women, averaging 32.5 per cent. 

The highest proportion of hemoglobin in 115 of these women 
was 37.2 per cent, while the lowest figure was 28.1 per cent. 

The average for the two sexes is 33.3 per cent. A slightly lower 
percentage of hemoglobin appears to be present in the cells of women 
than in those of men of the same age. The great majority of the 
figures range between 30 and 40 per cent. This is in fair agreement 
with the stated composition of healthy red blood cells, namely: 
water, 56.5 parts; absolute hemoglobin, 41.1 parts; other proteids, 
fats, and so forth, 2 to 4 parts.^® 





Fig. 3. — Percentage of hemoglobin in average red cell in one hundred healthy young 

wen. 

Determination of the absolute hemoglobin content of cells is of 
particular interest in the consideration of pernicious anemia. In 
this disease, the characteristic change is an increase in the volume 
of the red blood cells. These cells, however, are not supersaturated 
with hemoglobin, as is commonly supposed. They frequently do 
contain more hemoglobin than is found in normal cells, but this 
increase is never as great as the increase in the volume of the cell. 
Thus Hadeni® found -in 20 cases of pernicious anemia that the cells 
contained from 21.1 to 46.8 x lO'^^ gm. of hemoglobin with an 
average of 37.5 x IQ-'^ actual percentage of hemoglobin 

in these cells, however, ranged from 16 per cent to .34 9 per cent 

andmnot lease did it exceed the normal limit. Likewise the 

saturation index never rose above 1. ’ 

rou 177, so. 4. — Apnti., 1929 IS 
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Tlie Kelation between Absolute Cell Determinations and the Indexes, 
relationship between absolute cell determinations and the 
three indexes is probably best illustrated graphically: 

Vol. (cc. per 1000 cc.) Vol., per cent 

— corpuscul.'ir volume volume index. 

R.B.C. (in millions) in c.p R.B.C., per cent 

Hb. (gm. per 1000 cc.) Hb., per cent 

— = corpuscular hemoglobin = color index. 

R.B.C. (in millions) in 10~>= gm. ' R.B.C., per cent 

Hb. (gm. per 100 cc.) Hb., per cent 

— = proportion of hb. in cell ; = saturation 

Vol. (cc. per 100 cc.) Vol., per cent. inde.x. 

From the above, it can be seen that corpuscular volume and 
volume index express the same relationship with the difference that 
the latter is an expression of the volume of the average cell in pro- 
portion to the normal volume and red-cell count. Similarly, both 
corpuscular hemoglobin and color index refer to the actual amount 
of hemoglobin in the average cell, with the difference that color 
index expresses that amount in 'proportion to the normal— a. “normal” 
which, by the way, has, heretofore at least, been based on inaccurate 
and unreliable data. The last formula shown above expresses the 
actual proportion of the substance of each cell taken up by hemo- 
globin, the saturation index expressing this proportion in terms of 
normal. 

These simple methods of making absolute cell determinations 
are not offered to replace the indexes. It is believed, however, that 
such calculations do afford a clearer conception of the details of 
size and hemoglobin content of red cells, as well as a better under- 
standing of the meaning of the indexes. Furthermore, the accurate 
determination of the indexes presupposes a knowledge of the true 
normal. As long as our generally accepted figures for normal— par- 
ticularly normal hemoglobin content of blood— are as varied and 
inaccurate as they now are, absolute cell determinations have a 
particular value. 

Summary. 1. Simple methods for the calculation of the volume 
of the individual red blood corpuscle, as well as its hemoglobin con- 
tent, are described. 

2, The terms, “corpuscular volume,” and “corpuscular hemo- 
globin” are defined, and tlie normal corpuscular volume and corpus- 
cular hemoglobin, as calculated, from accurate data supplied by 
various authors, are given. 

3. The value of absolute cell determinations in the anemias is 
briefly discussed and their relationship to the indexes indicated. 

Conclusions. The red blood corpuscles of the blood of healthy 
young adults vary between 70 and 98 c.n in size, witli the majority 
well within these figures. The average cell contains 28.7 x gm. 
of hemoglobin, the latter constituent taking up, on the average, 
33.3 per cent of the entire substance of the cell. 
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BLOOD SEDIMENTATION TEST COMBINED WITH A SERUM 
REACTION IN THE DIAGNOSIS AND PROGNOSIS 
OF TUBERCULOSIS. 

A Preliminary Study of One Hundred and Forty-seven 

Cases. 

By Eugene M. Schloss, M.D., 

PHILADEbraiA, ^ 

AND 

Philip R. ]Miller, M.D., 

baltimohe. 

tFrom the Pcmrsylvania State Sanatorium for Tuberculosis at Hamburg, Pennsyl- 
vania, Dr. H. A. Gorman, Medical Director.) 

Variations in the rate of sedimentation of blood cells in healthy 
and diseased individuals, phenomena noted by ancient observers 
have given rise to a considerable amount of recent experimentatioi/ 
The work of Fahreus in 1918 and, more recentlv, of Westergreeii 
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Sind others has served to put the test on a stronger foundation, 
and it can now be definitely stated that a distinct and more or less 
constant correlation lias been established between er}d;}u'ocyte sus- 
nension stability and quantitative tissue destruction processes in 
the human body. The reaction is, however, nonspecific and gives 
narallel results in pelvic inflammatory disease, acute infections, 
tuberculosis, and so forth. It is only when the disease condition 
is definitely identified or when all but one of the conditions known 
to produce the sedimentation plienomena are ruled out that it can 
be used as an accurate measure of pathologic activity attributable 
to that disease. It has seemed to be of considerable value as an , 
aid in determining the statm preesens and estimating the prognosis 
in tuberculosis, but, here again, one of its chief limitations has been 
its nonspecificity. 

It is to attempt to overcome this factor that, in conducting the 
investigation detailed in this report, the blood sedimentation test 
has been performed in conjunction with a serum test which has for 
its object the determination of the presence or absence of active 
tuberculosis. The serum test employed here is one which depends 
for its positive result upon precipitin plienomena occurring in the 
presence of tuberculous precipitin and possibly other specific anti- 
bodies in the patient’s serum. The reaction is, therefore, intended 
merely as a means for ascertaining the presence and approximate 
combining power of tuberculous antibodies in the blood serum of a 
given patient. It involves the use of a water-soluble extract of 
tubercle bacilli prepared by Eli Lilly & Co., and marketed under 
the trade name “Tubercumet.” Tlie suspension stability test 
wdiich has been used here is essentially tliat employed by Jacob 
Cutler and described as his “finger-puncture method;” however, 
we have used blood obtained by venipuncture, another portion of 
the same specimen being used for the serum reaction. A brief 
description of the technique follows: 

Teclmique. Under aseptic conditions, about 5 cc, of blood is 
obtained by puncture of an arm vein. It is best to secure this 
blood at least two hours after the patient’s last meal, in order to 
have it as free from fats as possible; these are said to interfere with 
the precipitin reaction: l.S cc. of the blood is placed in a test tube 
containing 0.2 cc. of a 3 per cent solution of sodium citrate, and 
thoroughly mixed ; this prevents clotting in the specimen used for tlie 
sedimentation test. The remainder of tlie whole blood is allowed 
to clot, the cloth and cells separated b 5 " centrifugalization and the 
clear serum drawn off; this serum is refrigerated for twenty-four 
hours before use in the precipitin test. 

Sedimentation Test. The nitrated blood, thoroughly shaken and 
mixed to assure absence of clotting and good suspension of cells, is 
drawn up in a special pipette calibrated in cubic millimeters, to 
form a solid column of 40 c.mm. Tiiis pipette is the type used by 
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Cutler in liis finger-puncture method. The time is noted, and 
readings of the height of the column of sedimenting cells are taken 
at five-minute intervals for one hour; these readings are recorded 
and embodied in a graph, the absciss® of which represent the height 
of the cell column and the verticals of which are the five-minute 
time intervals. The curve so obtained is a graphic representation 
of the amount, rate and changes of rate of sedimentation, and may 
be classified in one of four arbitrarily constructed types : 

1. Horizontal Line (Hor. L.), in which sedimentation is not 
complete within one hour, and amount of sedimentation is within 
normal limits. In adopting standards of normal limits, use has 
been made of the results reported by Greisheimer and by Cutler, 
‘and of the 16 normal cases of our group. The limit of amount of 
sedimentation is here considered as 9 mm. per first hour for males, 
11 mm. for females. 

2. Diagonal Line (Diag. L.), in which sedimentation is not com- 
plete within' one hour, but amount is beyond normal limits. 

3. Diagonal Curve (Diag. C.), in which sedimentation is complete 
within one hour, and the amount is less than 20 mm. at the end of 
the first fifteen minutes. 

4. Vertical Curve (Vert. C.), in which sedimentation is complete 
within one hour and the amount is 20 mm. or more at the end of the 
first fifteen minutes. 

Serum Test. One-fifth cubic centimeter of clear serum which has 
been refrigerated twenty-four hours is carefully overlaid in a small 
test tube (5 mm. diameter) with an equal amount of the water- 
soluble extract of tubercle bacilli, “Tubercumet.” The entire test 
is performed under sterile conditions. The tube is examined for a 
ring at the interface of the two substances immediately and again 
kt half-hour intervals for two hours, during which time it is kept 
in an incubator at 37° C. Following this, the tube is allowed to 
stand at room temperature for twenty-four hoius and a sixth reading 
taken. The presence of a hazy, indefinitely ^marginated ring of 
almost immediate formation may be disregarded, as it is probably 
due to a fat reaction; such a ring is further identified by its remain- 
ing unchanged at the interface through the twenty-four-hour period. 
The true ^^Tubercumet” ring is a clearly defined one which forms 
more slowdy, may continue to broaden dtuing the- two hours of 
incubation and either disappears after twenty-four hours or has 
moved to the upper surface of the extract, from wliich it clouds 
downward on gentle agitation. The vddth and definition of the 
ring are said to be proportional to the quantity of precipitin anti- 
body in the patient’s serum. The ring varies from 0.5 to 5 mm. 
in diameter and may be classified as: 

Slight (SR) 0 to 1 ram. 

ISIoderate (h'lR) 1 to 3 mm. 

Heavy (HR) 3 to 5 mm. 
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Interpretation of Findings. In a general way, most observers 
agree that tlie amount and rapidity of sedimentation are propor- 
tionate or, at leastj parallel to the amount and rapidity of patho- 
logic activity and tissue destruction. The curve obtained here 
represents this amount and rapidity graphically. If we assume 
it to be a fair measure of patliologic activity, the sharper the decliv- 
ity of the curve, the greater the amount and speed of tissue destruc- 
tive processes in the indi\ddual from whom the blood was obtained. 
The "Tubercumet” test, essentially a ring reaction, depends for 
its positi^'■e result upon the presence of tuberculous precipitin in 
the patient’s serum. This antibody, it is then to be expected, should 
be found in: 

1. The blood of tuberculous patients in .some degree of direct 
proportion to their resistance to the pathologic process. 

2. Some patients with healed lesions where antibodies are still 
present in the tissues. Negative precipitin reaction, conversely, 
should indicate the absence of antibody substances, and might be 
found in: 

(а) The absence of tuberculous infection. 

(б) Earty cases in which antibodies have not yet developed. 

(c) Far-advanced cases in which almost all resistance is broken 
and the bod^’- has almost ceased to produce precipitins. 

(d) Old lesions where the need for their continued production 
has ceased. 

Each of the tests may terminate, depending upon extent and 
rapidity of reaction, in one of four arbitrarilj’- constructed tj^ies. 
They give us, theoretically at least, a means of estimating, in one case, 
something of the general tissue destruction occiuring in the body 
and, in the other, something of the presence and strength of the 
individual’s specific reaction to tuberculosis. It is evident that 
where the tWo tests are performed upon the same individual (here, 
upon portions of the same specimen of blood), there are sixteen 
possible combinations of the types of end result: Horizontal line 
sedimentation with negative serum reaction, diagonal line sedi- 
mentation with negative serum reaction, and so forth. If we 
assume each of tlie tests to be performing, with some efficiency and 
reliability its particular function, the following interpretation of 
results is logically suggested in Table I. 

Analysis of Cases. A total of 147 individuals was used for this 
series of tests, divided into groups as follows: Normals, observa- 
tion cases, incipient cases, moderately advanced and far-advanced 
cases. The latter two groups were further divided into A, B and 
C types. 

I. Normal Individuah. Of our normal group, 7 were male and 
9 female. All of these 16 showed negative precipitin reactions. 
The sedimentation of our males varied 1.6 to 9 mm., only 1 going 
below 5 during the hour. Among the females the sedimentations 
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varied from 1,5 to 10.5 mm., these results being a little higher than 
those obtained by most observers. 

TABLE I,— SEDIMENTATION TESTS AND TUBERCUMET REACTION. 


SEDIMENTATION. 


1 

Horizontal L. 

Diagonal L. 

Diagonal C. 

Vertical G. 

! 


1. No tuberculosis 

1. No tuberculosis; 

1. No tuberculosis; 

1. No tuberculosis; 


2. Arrested tuber- 

some slight de- 

some destruc- 

some destructive 

Tuber cu- 

culosis; antibod- 

structive disease 

tive disease 

disease. 

met 

ies disappeared 

2. Apparently ar- : 


2. Last stages of 

NEG. 

1. Incipient tuber- 

rested tubercu- 
losis 

1 

1. Incipient tuber- ! 

1. Tuberculosis plus i 

tuberculosis; a 
rapid decline and 
practically nore- 
sistance. 

1. Tuberculosis plus 


culosis 

culosis 

some destruc- ! 

some destruc- 

SR. 

2. Apparently ar- ' 

2. Improving tuber- 

tive disease 1 

tive disease. 

rested tubercu- 1 

culosis ■ 

2. Tuberculosis; a 

2. Tuberculosis; a 


losis 

3. Very slowly pro- 

poor resistance 

rapid decline and 


1. Incipient tuber- 

gressvve tuber- 
culosis* 

1. Incipient tuber- 

1. Tuberculosis plus 

practically no 
resistance. 

1. Tuberculosis plus 


culosis 1 

culosis 1 

some destruc- 

some destruc- 

MR. . 

2. Improving tuber- 

2. Improving tuber- 1 

tive disease 

tive disease. 

culosis 1 

culosis 

2. Tuberculosis; a 

2. Tuberculosis; a 


3. Apparently ar- 

3. Slowly progres- 

fair resistance 

poor resistance. 


rested tubercu- 
1 1. Incipient tuber- 

sive tuberculo- 
sis* 

I. Improving tuber- 

1. Tuberculosis plus 

1. Tuberculosis plus 

HR. 

culosis 

culosis 

some destruc- 

some destruc- 

2. Improving tuber- 

2. Tuberculosis; 

tive disease 

tive disease. 


culosis 

good resistance ^ 

2. Tuberculosis: 

2. Extensive tuber- 


3. Almost arrested 
tuberculosis 

fair resistance 

culosis; a strong 
body reaction. 


* For example, fibroid. 


TABLE II,-~ OBSERVATION CASES. 


Name. 




Spu- 



1 

1 

Tuber- 

Sedimentation. 



turn. 

! 

Wt. 

Temp. 

1 Complications, j 

cumet. 

Curve. 

Amt., 

mm. 

V.A. 

M. 

W 

3S 

Ncg. 

Const. 

Const. 

Pneumonokoniosis 

Neg. 

Hor. L. 

2,5 


F. 

w 

27 

Neg. 

Inor. 

SI. 


SR. 

Not 

done 

M.O’R. 

M. 

w 

45 

Ncg. 

[Const. 

Norm. 

Pneumonokoniosis i 

SR. 

Diag. L. ' 

14.0 

A. Jj. 

M. 

w 

39 

Neg. 

Inor, 

SI. 

Empyema 

SR. 

Diag. C. 

28,5 

M. Z. 

F. 

w 

20 

Neg. 

Const. 

S!. 

1 

1 

Chronic nephritis, 
cold abscess, is- 1 
chio rectal ab- 
scess, bone dis- 
ease 

SR. 

Vert. C, 

! 

i 

32.0 


IL Ohservathn Cases. The observation cases number 5, all of 
which have negative sputa and have never shown pulmonary 
involvement on physical examination. However, in only 1 of 
these was the Tubercumet test negative, and in this same one the 
sedimentation was wdthin normal limits. The remaining 4 gave 
slight positive precipitin reactions and sedimentations varying 
from diagonal line to vertical curve. It is to be noted that each 
of these presented some complication of a more or less destructive 
nature, the least sedimentation occurring in a case with pneumo- 
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nolconiosis and empliysema, the next in a patient with pleural 
cinpyeina, and the highest in a case complicated by various foci of 
dcstructi^'e lesions. Aetual pulmonary involvement may not have 
been sufficient for determination by physical diagnosis. 

777. Incipient Cases. In this group of 9 patients it is notable . 
that, wliile all offered sufficient history or symptomatology to be 
placed in a sanatorium as incipient cases of pulmonary tuberculosis, 
in*2 cases the precipitin tests were negative. Further investigation, 
however, shows that one of these has also a normal sedimentation 
and that there has always been grave doubt as to the diagnosis of 
tuberculosis; the other presents a diagonal line type of sedimenta- 
tion curve and has by clinical signs only a healed lesion. The single 
case presenting a slight precipitin reaction occurred in an apparently 
very early case clinically. It is interesting to note that, of the 
tlwee moderate precipitin reactions, the highest sedimentation, a 
diagonal curve, occurred in the one case which had had hemoptysis. 
The tlwee heavy precipitin reactions, all shoving horizontal line 
(normal) or diagonal line emwes, would seem to indicate a high 
degree of antibody formation coupled with quite low-grade tissue 
destruction; in other words, a high resistance on the part of the 
patient’s tissues. 

7F. Moderately Advanced “A” Cases. The 8 negative Tuber- 
cumet reactions of this group occurred in a wide variety of cases. 
Of the 3 presenting normal sedimentation curves, 2 were apparently 
arrested cases, while the third was one in which the true con- 
dition was probably a cardiac one; the 3 cases with diagonal line 
sedimentation curves included 1 arrested, 1 healed and 1 of ques- 
tionable tuberculosis with absence of pulmonary signs;. the remain- 
ing 2 negative reactions were obtained in 2 rapidly declining patients 
who could no longer be included in the moderately advanced “A” 
cases. 

Of the 7 slight positive reactions, 2 cases showed normal sedi- 
mentation charts; the 2 highest sedimentations, 1 diagonal line and 
1 diagonal curve, ocem-red in the 2 patients who had had previous 
hemoptysis. 

The three moderate reactions ail occurred in patients presenting 
positive sputa and moderately high grades of sedimentation, all 
diagonal curves of 22 to 24 mm. 

'The six heavy Tubercumet reactions were all in patients having 
positive sputa and, with the exception of a single diagonal line of 
18.5 mm., diagonal curve sedimentations; the 3 highest grades of 
sedimentation occurred in the tliree members of the group who 
were consistentlj’’ showing loss of weight. 

V. Moderately Advanced “B" Cases. Two of the three negative 
Tubercumet reactions in this group illustrate the conception that 
such a result is obtainable in a lesion where healing lias occurred 
With resultant fibrosis and subsequent disappearance of the anti- 
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bodies producing the reaction. The third negative occurred in a 
case diagnosed clinically as broncliiectasis and showing a diagonal 
curve type of sedimentation; sputum has always been negative. 

The tlmee slight positive Tubercumet reactions occurred in con- 
junction with either vertical or diagonal curve types of sedimenta- 
tion and all in patients who were showing rather marked decline in 
their general condition. 

The remainder of the positive reactions, moderate and heavy, 
reveal a generally high degree of sedimentation throughout; 2 
diagonal line types are 23 and 24 mm. respectively, while the other 
6 are of the diagonal curve type. 

VI . Moderately Advanced “C” Cases. The single negative 
Tubercumet reaction in this class occurred in a patient who is in 
all probability nontuberculous; the physical signs are entirely those 
of mitral stenosis with secondary pulmonary congestion and chronic 
bronchitis; the sedimentation was entirely normal. 

There was one slight positive Tubercumet reaction; this occurred 
in a patient with a chronic fibroid tuberculosis, whose sputum was 
positive once in 17 examinations and whose sedimentation was of 
the diagonal curve type. 

There were no moderate reactions in this group and the heavy 
reactions occurred in a variety of conditions; 2 of these cases were 
those of advanced pulmonary tuberculosis; 1 was a case of bone 
disease and multiple cold abscess in wliich sputum had always 
been negative; the remaining one was a case in which the signs were 
wholly those of pulmonary abscess and sputum was consistently 
negative. In all these conditions sedimentation was of the diagonal 
or vertical curve type. We are unable to account for the heavy 
. reaction, either in the case of E. W., where, clinically, the patient 
was rapidly declining, or the case of A. 0., where apparently the 
lesion was not tuberculous in character. 

VII. Far-advanced “A” Cases. The far-advanced “A” group 
includes 32 cases. The single negative Tubercumet showed a 
diagonal line sedimentation and was clinically an arrested case, but 
the time of the test was complicated by an abscess of the right hand. 

Of the 4 slight positive reactions, 3 gave diagonal curves, all being 
clinically active cases and declining steadily. The fourth showed 
a vertical cmve and was a case of Pott’s disease and tuberculous 
kidney with a nephrectomy. There was very little lung involve- 
ment here, however; there were 3 continually draining sinuses from 
the back. . Clinically, the case was going down hill, the slight reac- 
tion here indicating a gradual loss of body resistance to the disease. 

Of the 10 cases with moderate reactions, 1 showed normal sedi- 
mentation. Clinically, this case was improving. However, the 
tests were favorable far out of proportion to clinical findings. 
Four of the 10 showed diagonal line sedimentations; of these cases* 
3 had negative sputa. Of these, 1 was an arrested bone case' 
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another a quiescent lung case and a third showed clinical improve- 
ment. The fourth, with a positive sputum, also showed clinical 
improvement. One case showed a vertical curve type of sedimen- 
tation; clinically, the disease was progressing over the patient’s 
resistance. 

Seventeen of the cases gave a heavy ring Tubercumet. The one 
with a horizontal line type wms gaining weight, had normal tem- 
perature and apparently high resistance. Of the 2 with diagonal 
line sedimentation, 1 was improving and showed high resistance. 
However, the other was going down hill and clinically was contra- 
dictory to the favorable tests; there is a complication of syphilis, 
wliich may have vitiated the results. Of the 13 with diagonal 
curves, all show moderate activity in keeping with laboratory find- 
ings. The one showung a vertical curve has shown a clinical 
stability out of keeping with the sedimentation curve, although 
quite in keeping with the heavy resistance indicated by the Tiiber- 
cumet. 

VIII. Far-admnced “B” Cases. Of the 27 cases in the far- 
advanced “B” class, 2 presented negative Tubercumet reactions. 
One patient in the last stages of the disease shortly afterward had 
severe hemoptysis; his sedimentation showed a vertical curve type. 
The other, however, had a diagonal line sedimentation in spite of 
a rather down-hill clinical course of an unquestionable tuberculosis. 

Two slight positive and 7 moderate positive Tubercumet reactions 
occurred in this group, all in conjunction with diagonal curve sedi- 
mentations of moderate degree. These were all definitely tubercu- 
lous cases with the disease well established and active. 

Sixteen cases here showed heavy positive Tubercumet reactions 
with diagonal line sedimentations occurring in the 2 cases which, 
from a clinical standpoint, were improving. Of the remainder, 
11 presented diagonal ciuve and 3 vertical curve types of sedi- 
mentation in some degree of accordance with the extent of the 
disease. 

IX. Far-admnced “C” Cases. In the far-advanced ''C” group 
there are 14 cases, all of which had positive sputa at some time, 
and involvement of three or more lobes. Of the 3 with negative 
Tubercumet reactions, 1 has shown a diagonal line sedimentation; 
this patient had a negative sputmn for the year prior to the test 
and was doing fairly well clinically. The other 2 showed vertical 
curve sedimentations and clinically were rapidly going down hill. 

Of the 3 with slight Tubercumets, 2 had empyema and were 
rapidly declining; the third had a vertical curve sedimentation in 
keeping with the clinical activity and loss of w^eight. 

The two cases giving the moderate reaction died subsequent 
to the tests, following pulmonary hemorrhage. 

Of the 6 cases showung heavy ring Tubercumets, 2 did not have 
blood sedimentations done. Tw^o gave horizontal line types, but 



TABLE VIII.— PAR-ADVANCED B” CASES. 


534 


SCHLOSS, miller: tuberculosis 


I' 0 1.'5 IN f 
w Cl Cl C-1 Cl Cl 


11500 oooo oooooo oo oo oooo 

fOO C00.-ici w IN C5 TO C5 -iiia oo f^CCCOO 

Cl Cl Cl ClClil-i Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl TO 


i4 doddd ddd dd^jj dddddd dd dd dddd 

ti .Jtititiiti titftt ti. tititt. txtrttttixti tcti titi 

a gncson ccc cent: a a a a a cs a a a a “SfeS 

6 >SSS(5 555 5555 555665 66 65 a>» 


“ j?«KSS £55 ££f =!5 wKpjeKp: «« «« kpjkp: 

op-:? rtP^MK awKKKa aa aw aaaa 


;.s a-!5|.a 
;Sg||S 

0*^000 

S*:ggS 


• .2 ^2 

**? S*^ 

ao fi. 
o c o 
£§S 

o £ o 

s a 


. 03 2 eo 05 03.2 

■s’gsggj ' 1,2 

•e '-eOTift-e-S 


c.r:: a c. Q. o 
o 2 o o o c 

s=ess§ 

atiwaa 


O ijTS O C ( 

E.Sfi'S! 

Cp> e C ^ c 3 ‘ 



55 


Knmtn 

OTwafe 

wtcwwwcS 

raw 

rara 

Loss 

Loss 

Gain 

Gain 

Const. 

Lo.ss 

Gain 

Gain 

Loss 

Loss 

Loss 

Gain 

Loss 

Gain 

Loss 

Const. 

Gain 

Const. 

Loss 

Loss 

Loss 

Gain 

Loss 

o 

-h 

tOffliOOO 

H — HH — ! — V 

o 

tfj 

+++ 

CJOOWM 

+++4- 

00 t to w 

+++++4* 

•fio 

+4“ 

c^h« 

4"f 


c c a » 
*rt*S*S o 
000>4 


++++ 


lO f'- N O 't O 

« cococowco 


h-OW CO>-«4»-)eo 0'^r*4C5W0 OCO OONCMrH 

COi-^CO C^COrJ<<M iOCOtHW^tT -^CO CO^CO-^ 








aJ{vj ^ ^ ^ j 

d Ocj«do wp 45 «Waw Ip^VdSo Wo 'a'^'adw® ! 
d dad a^aa a*-; -<!S dv-ja-^ i 


TABLE IX. — FAR-ADVANCED C CASES 


SCHLOSS, miller: tuberculosis 


a 

4 ) 

K 


•4^ 

a 

o 

S 


TS'd 
(D 07 

5i3 


d 

o 

c 3 

4-> 

(3 

a 

6 

a 

W 


lOtOOiOO^O 


OO OlO 


^ c 

SS 

*< 


:3 

O 


OOOCOh-OOCi SJCi 2 OO 

t-KMCO(N(NC^ go g c coo 

r-3 


^;ddoo;d|d|°^^- dd 


to+^ ^ to to^.- 
. 2 SS. 2 . 2 fe 


o o 

ww 




E-i 


:z;:z;; 2 ;sfeSSSwwww 


ww 


a 

a 

o 

O 


a 

o 

a 

0 > 

w 


.2 

c 9 c 3 ? cs 

a e^a 
s s p, a 

>»>iO 

ap.c p 4 

a a § a 


.2 -SS 

•Cg-'Cg'” 

'ft.eaSfe 

O o 4 > 

^:W! 2 iW 


a 

o 

il 


§ 


a s 


, o 


. 0,0 




tfl 


(OOimmfltnccCcnposco coP 

w w vj ojt; w W'ri w*— eft cTi ift*!- 
OO.OOCJOOC^OrtOO 0=2 

^:Ih3h1i^Oh^.JO>JOiJh3 »-50 


a 


to 

<: 


5 ^ 


• lOCOOO • b- CO lO o t- 

:++++ :+ 4 -++++ + 4 - 


ococowoo?o»ooococ>eo oo 

COOOCO'-lr-tO-tOCOOO 




V— I v-i v-« fc-< 




O 


> 4 a 5 <;»s[iSi-:i-s‘cQS>- 5 'K 2 h • 



536 


SCHLOSS, miller: tuberculosis 


botli of these patients were doing very poorly clinicallj^, a faet 
which seems to contradict the test findings. One of these cases 
was complicated by syphilis. Of the remainder, 1 gave a diagonal 
curve and the other a vertical curve sedimentation; both had 
started a clinical down-hill course but not to an overwhelming extent. 

Summary. Review of the 147 cases here presented shows that 
in 136 instances the combinations of the sedimentation and serum 
test results give, when interpreted in the light of the previously 
constructed scheme of possibilities, pictures which closely approxi- 
mate those determinable by the usual methods of diagnosis (symp- 
tomatology, physical signs, sputum examination, Roentgen ray and 
so forth). In 11 cases only are the test findings at variance with 
the clinical condition as indicated by such methods. On analysis 
of these 11 cases it is found that 3 negative Tubercumet reactions 
(2 with diagonal line and 1 with vertical curve sedimentations) 
occurred in patients with apparent!}’ definite active tuberculosis 
and in whom there was no evidence of a sharp decline in condition; 
of these, however, 1, a Philippine, has always had negative sputum 
and is a possible case of mycotic infection. IVo moderate positive 
Tubercumet reactions, in conjunction with horizontal and diagonal 
line sedimentation curves, respectively, occurred in patients with 
definitely advancing tuberculosis. Four patients presenting heavy 
positive Tubercumet reactions with horizontal or diagonal line 
sedimentation curves w^ere thought to be quite definitely in the 
period of declining resistance' and advancing infection. How^ever, 
1 of these now^ has negative sputum and is showing no signs of patho- 
logic activity in the lungs, wiiile another w’as recently discharged 
as “ quiescent. P Tw’o cases had heavy positive reactions with 
vertical cm've sedimentations in spite of the fact that there w'as, 
especially in 1 case, considerable advance in the disease process. 

It is wmrthy of note here that the 5 patients of tliis series who 
had a definite syphilitic infection (evidenced by positive serological 
findings), all had heavy positive Tubercumet reactions. Further- 
more, 4 of these are included in the 11 cases, the interpretations of 
wdmse test results conflict wdth the clinical findings. 

Conclusions. We do not believe that one is truly justified in 
drawing conclusions as to the wmrth of tliis method from this single 
series of observations. The several chances for error in the indi- 
vidual tests and in the interpretation of the combined results, the 
comparatively small number of cases w'orked upon to date and the 
lack of basic knowdedge of sedimentation and serum reaction 
phenomena preclude positive assertions. How’ever, the fact is 
encom-aging, that in this single series there is a rather high degree 
of correlation between the clinical condition of the individual 
patients and the results of the tests as interpreted in the arbitrarily 
constructed scheme here presented. The basic principles of the 
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sedimentation and Tuberciimet reactions, the relation of syphilis 
to the serum reaction, and so forth, present subjects for further 
investigation. 

REFERENCES. 

1. Fahraeus, R. : The Causes of Decreased Suspension Stability of Erythrocytes 
during Pregnancy, Biochem. Ztsclu'., 1918, 89, 355. 

2. Westergreen, A.; Stability Reaction of Blood in Pulmonary Tuberculosis, 
Brit. J. Tuberc., 1921, 15, 72. 

3. Cutler, J.: The Graphic Presentation of the Blood Sedimentation Test, 
Am. j. Med. Sci., 1926, 171, SS2. 

4. Cutler,.!.; A Finger Puncture Method for the Blood Sedimentation Test, 
Am. j. Med. Sci., 1927, 173, 687. 

5. Greisheimer, E. M.; The Blood Sedimentation Test in Normal Men and 
Women, Am. J. Med. Sci., 1927, 174, 338. 

6. Standards for the Diagnosis, Classification and Disposition of Cases of Pul- 
monary and Glandular Tuberculosis, National Tuberculosis Association. 


THE ARTIFICIAL PRODUCTION OF PUNCTATE BASOPHILIA 
AND RETICULATION IN ERYTHROCYTES. 

By W. E. Cooke, M.D., F.R.C.P.E., M.R.C.P., 

DIRECTOR OP THE PATHODOGIC DEPARTMENT, ROVAE INFIRMARY, WIGAN, ENG. 

(From the Pathological Department, Wigan Infirmary.) 

Prom the time Ehrlich (1885) noted the tliree distinct basophilic 
conditions in erythrocytes, controversies have waged on their char- 
acter and significance; but for many years the trend of opinion has 
been toward the view that punctate basophilia, diffuse polycliro- 
masia and reticulation are expressions of the same process. 

Cesaris-Demel (1907) concluded that punctate basophilia and 
reticulation are identical, and Key (1921) agrees that the basophilic 
substance in the three conditions is the same. Broolcfield (1928) 
believes that the stippled cells in lead poisoning are immatiue cells 
(reticulocytes and polychromasic cells) altered by the toxic action 
of lead. His results tend to confirm the work of Hawes (1909) and 
Key (1924) in which the close numerical relationship between 
stippled and polychromasic cells and reticulocytes was definitely 
established. 

The nature of the staining substance is still undetermined, nor 
has any explanation been offered as to why the different appearances 
occur. Pappenheim (1907) and Biondi (1908) independently pro- 
pounded the view that the stainable substance is a dye precipitate 
upon the sm-face of the lipoid membrane, but later, Pappenheim 
(1919) rather altered this idea, and suggested that the lipoid com- 
ponent of the spongioplasm was the reacting substance. 

That the substance is not chromatinic is beyond doubt. The 
staining reaction with methylene blue-cosin preparations and with 
methyl-green pyronin, the occasional appearance of the condi- 
tion in normally nucleated erythrocytes, and the fact that none of 
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tlie conditions is visible by dark-ground illumination or ultraviolet 
light are among the arguments against punctate basophilia, poly- 
clnomasia and reticulation being nuclear in origin. 

Gruner (1913) suggested that the reticular substance is not 
nuclear but plasmatic in character because in embryos and young 
anipials its abundance is not associated with the appearances of 
changes in the nucleus. I have confirmed this observation in cases 
of Addison’s anemia during normoblastic crises, in vonJaksch’s 
anemia and in myeloid leukemia. In these diseases there does not 
appear to be any relationship between the younger normoblasts 
and the older normoblasts and the amount of reticular substance. 

The present work is an attempt to elucidate these problems. 
The fact that hemoglobin gives a characteristic reaction with ben- 
zidin and hydrogen peroxid was utilized to the exclusion of all other 
stains. Blood film s were made on 3 by 1 microscope slides and 
allowed to dry in the air before treatment. By altering the quan- 
tities of the reagents,* it is possible to disturb the apparent homo- 
geneity of the erjdhrocyte. For the better appreciation of the 
early effects we will take the final results first. Fig. 1 is a photo- 
micrograph of erjdhrocytes from which the hemoglobin has been 
more or less completely discharged. Benzidin in alcohol and 
hydrogen peroxid were used in such strengths that when flooded 
on to the film a greenish precipitate was immediately produced 
from the released hemoglobin and floated to the surface. The 
reaction was allowed to continue for twenty minutes. If the 
corpuscles in the figure be examined with a hand lens an irregular 
meshwork is seen and the spaces betn^een the strands have the 
appearance of pores. The outline of the cells is irregular but the 
mean diameter is increased. The probable sequence of events is 
that the lipoid membrane has been oxidized and dissolved, and a 
slow fixation has brought into evidence a spongy stroma through 
the interstices of which the reagents have penetrated. Reaction 
between the benzidin and hydrogen peroxid and hemoglobin has 
taken place with solution and escape of the end product. 
Ha^dng seen the end result, all kinds of patterns, depending upon 
the varying degrees of penetration of the envelope and the amount 
of hemoglobin released, would appear possible. This is, in fact, 
true. Every type of punctate basophilia and reticulation may be 
duplicated. 

Fig. 2 is an example of punctate basophilia of the fine type. If 
the cells are examined with a lens it will be apparent that the 
reaction has not progressed to the stage of Fig. 1. There are areas 
in which the granules are sharply defined but in others they are 
blurred in outline, suggesting that the hemoglobin has been reached 
but different stages of the reaction taken place. 

The reagents are benzidin 0.01 per cent in 80 per cent alcohol and hydrogen 
peroxid. 




Fig. 1. — Erythrocytes showing spongioplasm after the lipoid membrane has been 

altered or dissolved. X 1000. 



Fig. 2. — Erythrocytes showing finely granular punctate basophilia. X 1000. 



Fig. :5.— The clumped form of punctate basophilia showing granules of irregular 

shape. X 1000. 
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The granules may be fine, as in this figure, or coarse, as in some 
of the cells in Fig. 4, or they may be irregular in shape and aggre- 
gated into small clusters, as in Fig. 3. 

At a further stage the hemoglobin has escaped through the pores 
and bridged over intervening strands of the stroma. Areas have 
coalesced in an irregular manner and the appearance of reticulation 
results, as shown in some of the cells in Fig. 4. Though the “ granu- 
lofilamentous” picture characteristic of the vital staining methods 
is not reproduced here, it is obvious that no fundamental difference 
could be necessary for its production. 

As may be imagined, it is difficult to get the granulofilamentous 
form of reticulation, but I have done so in an odd erytluocyte. 

All the forms of reticulation described by Brookfield (1928) from , 
the unfragmented reticulum to the bar form may be reproduced. 
Fig. 5 is an example of the bar form. The reticulocytes in Fig. 4 
suggest that the next stage must be diffuse polychromasia. The 
cell marked X in Fig. 4 illustrates the condition up to a point, but 
there is a rim of unaffected material around the central stained 
area. This is probably due to the time given for the reaction being 
too short. 

Summary.— -This preliminary note is merely intended to place on 
record the fact that punctate basophilia, diffuse polychromasia and 
reticulation may be produced in any erythrocyte. The time is not 
opportune to enter into the discussion which these results open up, 
but two deductions may, I think, be made. The first, that with 
our previous knowledge of the staining reactions, the above results 
strengthen the belief that the stainable substance is not nuclear in 
character, but is probably a hemoglobin compound, and that the 
three basophilic conditions of the erythrocyte are qualitatively the 
same and vary only in degree or method of production. 

The second deduction is that the conditions when obtained by 
the usual staining methods would point to increased permeability 
or a defect in the lipoid envelope of the erythrocyte. There may 
be, and probably is, a close relationship between punctate baso- 
philia, diffuse polychromasia and reticulation and immatiuity. 

Note. — I must take this opportunity to express my thanks to my friend, C. F. 
Hill, for his invaluable assistance with the photomicrographs. 

REFERENCES. 

Biondi, C.: Fol. Hemffitol., 1908, 6, 205. 

Brookfield, R. W.; J. Path, and Bact., 1928, 31, 2, 227. 

Cesaris-Demel, A.: Fol. Hemajtol., 1907, 4, Supp. 1. 

Ehrlich, P. ; Charit6-ATvnalen, 1885, 10, 13G. 

Gruncr, 0.: Biology of the Blood Cells, 1913, p. 75. 

Hawes, J. B.: Boston Med. and Surg. J., 1909, 161, 493. 

Key, J. A.: Arch. Int. Med., 1921, 28, 611. 

Key, J. A.: Am. .1. Physiol., 1924, 70, 8G. 

Pappenheim, A.: Fol. Hemtetol., 1907, 4, Suppl. 4G. 

Pappenheim, A.; Fol. Hemajtol., 1919, 24, 1, 



540 


ayer: poliomyelitis 


POUOMYELITIS. 

Its Pre-paralctic Period with Results op Serum Therapy.* f 
By Wardner D. Ayer, M,D, 

A^sor:IA'^B rnoFESSon of XEonoPATnoi.ooT and cunicad mf.dicink, ooi.df.ob or 
’ ' ' medicine, STnACOSB ONIVEKSITr, 

srHAC0SE, N, T. 

This paper is tlie report of 126 cases of poliomyelitis seen in the 
pre-paralji:ic ■ stage and treated by the intraspinal injection of 
human immune or convalescent serum and in few instances, by non- 
specific horse serum. 

■ These cases occurred in the city of Syracuse or the surrounding 
territory during 1921 to 1926 inclusive, and were all seen by this 
observer in tlie capacity of private consultant or as consultant to 
the SjTacuse Department of Health. This series is the largest 
number of such cases hitherto reported. It is felt tliat by it the 
value of intraspinal administration of serum to the early case is more 
definitely established, and, with our present Icnowledge of the disease 
is also demonstrated to be a proper therapeutic procedure. In tlie 
hands of this observer, such treatment in early cases of poliomyelitis 
has been apparently attended by most gratifying success and there 
is now no doubt in his mind as to its indication and value. Unfor- 
timately, there are those who still think otherwise and controversy 
persists. 

Surely the interpretation of results of any therapeutic procedure 
is often attended by difficulty. If sucJi procedure were directed 
against a condition which, untreated, is characterized by 100 per 
cent mortality or 100 per cent development of uniform and charac- 
teristic sequelie, then judgment would indeed be a simple matter. , 
This, of course, is not true in poliomyelitis, as here the greatest 
variation exists in the severity of the case and in extent and distribu- 
tion of the paralytic sequelae, which range from the mildest type 
with only a simple muscle-group involvement to the fulminating 
tragic bulbar tjqie, and to the more extensive paralyses of one or 
more extremities, 20 per cent of -wliich end fatally. And then to 
make determination still more difficult, it may be that there are 
cases which do not develop paralysis at all and constitute the so- 
called abortive, evanescent, or nonparalytic type. 

Generally speaking, and with the exception of the fulminating 
bulbar case, ibe pre-paralytic or febrile period is quite similar in 
all, and no one seeing a patient in this early stage can accurately 
prophesy the subsequent development. Consequently, it is here 

K * Read before the meeting of the' American College of Physicians, at Cleveland, O., 
February 24, 1927. 

t Submitted for publication, June 28, 1928, 
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in this so-called abortive type that we find the great stumbling- 
block to satisfactory discussion and determination. 

Nonparalytic Types, There are no accurate statistics available as 
the existence of such, but it is undoubtedly true that in the pandemic 
of 1916 such cases were seen with a roughly estimated incidence 
from 25 to 50 per cent. However, it is now felt that the percentage 
was then, and stUl is, greatly overestimated, and that its diagnosis 
was one most often made on only coniecture and hearsay. Abortive 
or nonparalytic cases, however, were definitely recognized in 1916 
in Syracuse and vicinity, but only in small numbers and since tlien 
have been strikingly absent. In the writer’s complete series of 340 
cases since 1916, only 4 such have come to his attention, and, with 
mquiries among many physicians, it must be concluded that they 
are rare. Certainly, it cannot be that all the favorable cases of this 
treatment series were abortive cases and coincidentally treated and 
yet that is an argument that has to be met. This may be done quite 
conclusively by the fact that during the same five-year period 210 
cases were also seen by this observer in the early hours of paralysis 
and in all of them the history of the same characteristic symptoms 
of the preparalytic period was obtained. Surely, were abortive or 
nonparalytic types numerically prevalent, their presence would have 
been' quickly remarked, certainly in more than 4 instances. 

Extent of Paralytic Involvement in Direct Ratio to Pre-paralytic 
Severity. This series may possibly represent some nonparalytic 
cases, but it is believed that most of the 126 were potentially true 
paralytic types and in most of, if not all, the 93 recoveries the therapy 
instituted prevented crippling sequel® of variable degree, and some 
fatalities. Furthermore, it can be fairly said that many of this 
number represented tire severer types of the disease, as the greater 
severity of their early symptomatology gave rise to the more 
immediate suspicion of the natme of the process and to the earlier 
diagnosis and treatment. Certainly, in the series of paralytic cases 
diagnosed only at the paralytic stage, it is quite evident that the 
extent of paralytic development was most often in direct ratio to the 
severity of the pre-paralytic symptoms. 

Serum to the Paralyzed Case. Unfavorable opinion of serum 
therapy has been greatly engendered by the delayed and apparently 
unsuccessful administration in the presence of paralysis. It is then 
too late and, of comse, unsuccessful. Certainly, paralysis once 
established cannot be greatly influenced by intraspinal serum and 
unless we have a case very early in this paraljU;ic period, witli con- 
tinuing fever and persisting high cellular reaction in the spinal fluid, 
serum should not be given. 

Early Access to Cases. In 1924, 133 cases with 12 deaths occurred 
in the city of Sjnacuse. Sixty-one were diagnosed in the pre-paraly- 
tic stage and given serum. Of these, 50 did not develop paralysis. 
This is pointed to with pride, but with the possible exception of 14 
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bulbar cases, all tlic otliers might have likewise been so diagnosed 
and treated. I’lic early access to these cases was accomplished by 
newspaper publicity with the careful and conservative description 
to the public of the early symptoms, the advice to call the doctor 
immediately, and by the maintenance of consulting diagnosticians 
with available convalescent serum. It might be remarked that the 
death rate in this 1924 series was 9 per cent as compared with 
SjTacuse figures of 28 per cent in 1916, 24 per cent in 1922, and 21 
per cent in 1926. This, of course, is not alone conelusi^'^e argument 
for early serum treatment, but it must be given some consideration, 
as in no other series was there such a high percentage of early 
diagnoses. 

Diagnosis. It is to be recalled that poliomyelitis is an acute 
infectious disease of the central nervous system and characterized by 
a very tjTjical febrile period averaging tlirec days in duration. 
Tliis, in reality, is the active disease, although termed the pre- 
paralytic period. It ends quite abruptly with the appearance of 
paralysis of extremities or involvement of the motor cranial nerves 
and then, after a few hours (averaging twenty-four) for the complete 
institution of paralysis, the active disease is in reality over, and it 
becomes in comparison a passive problem in orthopedics. 

The serum therapy of poliomj'elitis necessitates its early diagnosis, 
that is, diagnosis in its pre-paralj4;ic, febrile, or active period. This 
sometimes in sporadic cases may offer a perplexing problem to the 
attending physician, or even to the expert diagnostician. But 
rarely so. In former years diagnosis was made only on the appear-' 
ance of paralysis, but with our present laiowledge, there is certainly 
little excuse for missing cases, and in epidemic times it seems hardly 
justifiable that a pre-paralji;ic case should ever be mistaken. 

It seems generally accepted that this disease is a systemic infec- 
tion, but in the conception of tins observer, it presents clearly a 
distinctive infection of the central nervous system with a pre-paraly- 
tic invasion of the meninges and a subsequent mj’^elitis with its 
accompanying paralysis. It is indeed difficult for him to see it in 
the light of a systemic disease, as we ordinarily accept that classi- 
fication. 

Dromedary Type. However, as evidence of the possible systemic 
nature we should consider the dromedary type with an approximate 
incidence of 50 per cent. It is called dromedary because of the two 
humps or rises of temperature. Two to four days before the real 
beginning of the recognizable neurologic symptoms there may be a 
forty-eight-hom* illness with fever, malaise, headache and vomiting. 
There is no rigidity of the neck, no tremor, and the general picture is 
that of an intestinal infection. The patient is usually in bed a day 
or two, then is apparently normal, until two to four days later, 
there is then developed the characteristic meningeal pre-paralytic 
picture. The initial “hump^’ of temperature may be interpreted as 
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evidence of preliminary intestinal infection with probable blood- 
stream invasion, a systemic disease. The subsequent, or second 
hump representing its localization in the meninges and the initiation 
SSalneurologicprocess. TMs type is also of especial i« 
in the consideration of the so-called abortive types. It is the 
author’s opinion that there are many cases of this initial two-day 
illness which stop there and do not proceed to the further extension 
in the meninges. These then may constitute abortive cases, but 
they are never recognized as pre-paralytic poliomyelitis or so treated. 
The spinal fluid in three such cases has been examined by him and 

found entirely negative. ■ , . . , + ^ 

Symptoms and Signs. The pre-paralytic picture presents as a 

distinct clinical entity with symptoms defimtely those ot a mild 
meningitis; headache, tremor, and stiff neck constituting an out- 
standing triad. 

Objective and subjective signs may be listed together as follows 


in order of importance; _ o oo 

1. Fever. Never high, with an average of 102 k. 

2. Headache. Is severe; most frequently genera,!, but may be 
nuchal and sometimes may be absent, but then replaced by severe 

back pain. . n • 

3. Rigidity of the Neck. Distinct resistance to anterior flexion. 

Rarely is there retraction and never lateral limitation. ^ 

4. Tremor. Fine trembling of lips and hands, especially on 
movement as when taking a glass of water. There may be a so 


coarse twitching in sleep. - j j _ 

5. Ayathy. The patients are mildy indifferent and drowsy 
never comatose and are perfectly bright and alert when arouse , u 

then are sometimes irritable. , • - 4 . 

6. Vomiting. Once or twice on the_ first day, but rarely is it 
persistent or severe. It should be mentioned that vomiting is o en 
severe as an initial symptom in the bulbar types. 

7. Retention of Urine. When questioned, the mother often 
remarks a twelve- to twenty-hour period without urination, i never 
demands catheterization. 

8. Constinaiion. It is almost uniformly present. ,. , 

9. Sweating. This is usually seen as beading about the lips and 

neck, and is rarely profuse. , . , , , 

During tins stage all movements of extremities are freely made and 
there is no great change in reflex or sensory status. It is to be force- 
fully emphasized that coma and convulsions, severe vomiting, 
diarrhea, chills and hyperpyrexia have never been observed by the 
author, and in lus opinion, do not occur. In the bulbar type of case 
the pre-paralytic period is not so consistent and is much^ shorter in 
duration. In many such, there is difficulty in swallowing almost 
from the onset. 
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Spinal Fluid. With the exception of the bnlbar and encephalitic 
types, this clinical picture is almost pathognomonic and is readily 
confirmed by lumbar puncture and here we find actual proof of the 
underlying meningeal pathology. This is in the pleocytosis of the 
Iluid, the average count being 350 to the cubic millimeter. The 
pressure is slightly increased, and the fluid grossly shows varying 
degrees of turbidity. A 200 count seems, at first glance, as a clear 
fluid but a distinct shimmer can be made out when carefully 
compared with the normal tube; with 350 ceils there is a slight 
opalescence; with 500 a distinct opalescence, and at 1000 there is 
tiirbidit}’’, indistinguishable from that of a suppurative meningitis. 
Microscopically, the type and proportion of cells varies; in severe 
cases in the first twenty-four hours the “polys” may predominate, 
but later the lymphocyte and an ependymal cell are the prevailing 
forms. Globulin or protein is, of course, consistently increased. 
The average fluid findings may be simulated in tuberculous, luetic 
and mumps meningitis, but such rarely give rise to confusion. 

It is urged that fluid examination be made at the bedside. The 
number of cells can be immediately determined and the increase of 
globulin can be ascertained by the simple alcoholic precipitation 
test. Then, with such fluid confirmation, treatment can be insti- 
tuted immediately. It is a great mistake to send the fluid to a 
nearby or distant laboratory and then await their report for a diag- 
nosis of poliomyelitis, such delay may well be fatal. 

Again, it is emphasized that poliomyelitis can be and should be 
diagnosed in this stage and before the ensuing paralysis makes it 
clear to all. With the development of paralysis, the fluid coin- 
cidentally shows the rapid disappearance of cells and in three or 
four days it is cell-free but with some persisting increase of protein. 
Hence, in older textbooks, the spinal fluids were reported as not 
remarkable, this, of course, being due to the fact that they were the 
fluids only from the paralyzed cases, with a then inactive pathology 
in the meninges. 

Serum Treatment. Experimentally, the neutralizing or protecting 
power of human immune serum has been conclusively proved. In 
1910, Levaditi and Landsteiner, Flexner and Lewis, and others 
demonstrated that 1 cc. of human or monkey convalescent serum 
rubbed up with 0.3 cc. of cord suspension, a fatal dose of virus, 
would neutralize that virus in vitro, in that this combined intradural 
implantation in monkeys was not followed by the otherwise usual 
development of the disease. Also, twenty-four hours after the 
intradural injection of a fatal dose of virus, 10 cc. of convalescent 
serum given intraspinally likewise protected the monkey from 
paralysis. Injections of serum given later than twenty-four hours 
were not so successful in aborting the process. These experimental 
were at once utilized as a basis of serum therapy in man. 

The method is as follows; Blood is collected with aseptic pre- 
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caution from individuals who have recoAmred from the disease 
preferably within a four-year period. However, donors, with their 
paralyses of twenty j^ears’ standing, were also used, and without any 
apparent difference in results. The serum is carefully separated and 
inactivated; to it may be added as a preservative 0.2 per cent 
tripcresol. In Syracuse, this serum was obtained by advertising 
and paying for it. Two hundred and fifty cubic centimeters were 
taken from adult individuals, and from this 100 cc. of clear serum 
were usually obtainable. 

Its administration in this series has been entirely intraspinally. 
It is given by gravity after the removal of a greater amount of fluid, 
but drainage is continued until definite nuchal pain is complained of. 
The amounts of serum given vary from 10 to 25 cc., according to the 
size and age of individual. It is now believed that one mistake of 
the earlier cases was too small dosage; 10 cc. in an infant is not too 
large, and 25 cc. should be given to the vigorous adult. 

The opportunity is taken here to emphasize the fact that serum 
treatment necessitates lumbar puncture, and, although in the hands 
of the experienced, a simple procedmre, it can become a very disturb- 
ing and- distressing one in the hands of others. The man who, with 
grim determination, proceeds to make a colander of the back of a 
struggling and suffering cluld may well produce much more harm 
than his serum can do good. The importance of proper position of 
the patient, the preliminary use of novocain and a small 19- to 20- 
gauge lumbar puncture needle, sharp and free from rust, needs 
hardly to be mentioned. A cliild or adult should rarely be hurt with 
lumbar puncture. Anesthetics are seldom necessary and are advised 
against, as it is believed that anesthesia renders the nerve cells less 
resistant to invasion of the virus. 

Reactions. Mild reactions may follow the administration of 
human convalescent serum. This is in the nature of increased 
elevation of temperature four to eight hours after, and the accentua- 
tion of headache, back pains and restlessness. Such reactions are 
never dangerous and no untoward effect has ever been noted by this 
observer, howmver, it is strongly urged that the pain and restlessness 
be controlled by opiates — the child 'must he heyt quiet! Also, the 
importance of proper nursing and careful observation cannot be 
overemphasized. Temperature should be taken every two hours. 
From the twelfth to twentieth hours after serum, observations 
should be made every hour. 

Second Serum Administration. The decision for repeat of serum is 
often a delicate one and much depends upon the accuracj’^ of observa- 
tion. In tliis series, where possible, serum was repeated when tem- 
perature observations at the eighteenth to twentieth hour showed 
fever of 101 ° F. or more. The spinal fluid is usually cloudy from the 
first serum and is no true index of activit 5 \ However," some ob- 
servers advise the serum administration only as the cell counts are 
200 or over. The determination by temperature is considered the 
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safest determination. This decision should mainly rest with the 
consultant, who should again see the patient at this period.^ There 
is rarely the opportunity of a third dose as the patient is either 
paralyzed or recovered after a second. Again, the attending physi- 
cian must watcli his case. The time element is short, the poten- 
tialities are grave and his responsibility is great. Temporizatioji, 
with “waiting till tomorrow” is often disastrous. 

Eesults. In 1916, during the hectic days of that epidemic, 36 
early cases were treated with intraspinal serum by this observer; 19 
cases cleared without paralysis. Cases were tlien poorly checked 
and often only seen once. Sometimes, due to the lack of immediately 
available human convalescent serum, normal huinan, pneumococcic, 
and normal horse serum were given, and given mainly on an empiri- 
cal basis, but surprisingly, often with equally favorably results. 
These nonspecific results and the then reported high incidence of the 
abortive case made analysis difficult and the author, with other field 
workers, was somewhat guarded in his opinion feeling that such 
recoveries might be coincidental, but since that time and mainly by 
the experience here presented, he is now convinced as to the value of 
serum treatment and earnestly advises it as the proper procedure in 
the early period of tliis disease. 

The table of 126 cases is here presented for appraisal. They are 
grouped by year, 1921 to 1926 inclusive, and for each year the cases 
are tabulated in order of the duration hour arranged with the clinical 
findings, fluid findings, serum administered and results. 

It is to be noted that there are comparatively few paralyses in 
those cases seen in the fii-st twenty-four hours from onset. Of these 
126 cases, there were 8 deaths, as follows: 

Reports of Fatal Cases. Case 6. — Jack F., aged four and a half years, 
received 8 cc. of human immune serum at twenty hours. A second dose 
was urged at forty-four hours, but permission was refused. On the third 
day, in the presence of beginning paralysis, serum was then repeated at 
the request of the parents and attending physician. This was done under 
an anesthetic, also at their request. The child died the following day with 
paralysis of all extremities, a cer\dcal respiratory death. 

Case 7.— Ellw^m C., aged seventeen years, seen at twenty-six hours, 
received 15 cc. human immime serum; fourteen hours later beginning 
paralysis of uppers appeared and no additional serum was ^ven. Paralysis 
gradually extended to all extremities with cervical respiratory death on 
the fifth day. This was a frank disappointment. It is of interest to note 
that this patient was a mi^cular truck driver and determinedly kept driving 
through a cold, rainy day during the first twelve hours of iUness. 

Case 64.— Andrew D., aged sixteen years, was seen at thirty hours with 
a second dose given at fifty-four hours. The interesting finding here was 
an absence of the usual reaction to the first serum as shown by the low 
cells in the second puncture. This boy was, likewise, a great disappoint- 
ment, as two doses of serum were given in satisfactory amounts, at proper 
intervals and without apparent benefit. 



POLTOMYELITIS — PKEPARALYTIC STAGE . 
(Results of Intraspincd Serum Therapy.) 
1921 

15 Cases reported in Syracuse — 2 deaths. 
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POLIOMYELITIS— PREPABALYTIC STAGE-— (Confined.) 

1924 

133 Cases in Syracuse — 12 Deaths. 
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POLIOMYELITIS— PREPARALYTIC STAGE.— (Continued^} 

1925. 

4 Cases in Syracuse — 2 DcatKs. 


Results. 
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ayer: poliomyelitis 


Case 95. — Grant M., aged eighteen j'ears, was seen at sixty hours; 20 cc. 
of- pneumococcic serum was given. Five hours later beginning paralysis 
of shoulder girdle was noted. EAudcntly a late case and hardly a frank 
serum failure. Tliis bos'^, although distinctly ill, had tried to keep up and 
about during the first fort 3 ''-eight hours. An adult sister died of infantile 
paralysis nine j'^ears before. 

Case 107. — Alfred M., aged seven j’-ears, was seen in a country'- district, 
and 10 cc. of human immune serum were given at twentj^-four hours. 
Telephone report on the following morning was of normal temperature and 
great improvement, and he was not seen at this time by the VTiter, At 
seventy-two hours there was temperature of 103° F. and involvement of 
both uppers with subsequent respiratory death. This is a most distressing 
case and demonstrates the necessity for careful and frequent observation. 
Possibly the initial serum amount should have been larger, but by all 
means this boy should liaA^e had a second dose of serum. 

Case 110.— Alice S., aged three j’^ears, seen 38 miles away, received 
initial dose of serum at twenty-seven hours. The next daj’' improA^ement 
reported and serum not repeated. Death on the third daj’-'from upper and 
respiratory paratysis. Tliis also is a tragic demonstration of the necessity 
of careful watching and a proper appreciation of the importance and poten- 
tial fatality in these cases. A second dose should, of course, haA’-e been 
giA'-en. 

Case 123.— Edward F., aged twenty-two years, was seen in a boarding 
house at fifty-two hours— definitely a late case. Tnien again seen at 
seA^’enty-two hours inAmlA^ement of both lowers had apjaeared. Tempera- 
ture was then down and prognosis as to no further extension was considered 
good. He, howeAi-er, developed suddenly during the night difficulty in 
swallowing and died of central respiratory paratysis. 

Case 126. — Gordon E., aged twenty j’^ears, was seen at sLxty-four hours, 
and was a A'^ery severe case. The preAUOus clinical diagnosis- was meningitis 
Avith extenstye erythema suggesting purpura. This was quite eAudentty a 
late case Avith the appearance of paratysis at seA’'enty-six hours. 

Of these 8 deaths, 5 w’-ere vigorous young adults from sixteen to 
tw^enty-tw^o years, and in 4 ofothem there was definite absence of 
early bed rest and appropriate care. In 3 of them, serum w'as gtyen 
late at fiftj^-two, sixty-two and sixty-four hours respeetiA^eljq and 
just before the appearance of paralysis, obviously advanced cases. 
In 3 others no second, or repeat, serum w'as given; in 2 of these, from 
remote districts, because of telephone reports of apparent improve- 
ment and in the third because it was not allow’^ed by excitable and 
prejudiced parents. The remaining 2 cases are frank failures of 
serum and A\>ithout alibi. 

There w^ere 25 cases that deAmloped paralysis. Ten w’^ere mild and 

have cleared entirely in the course of six months. Eleven w^ere 

moderately severe Avith residual and permanent wealoiess of one or 

more extremities. It is of interest to note that of these 25 cases AAuth 

mvolvement onlj'^ 4 were seen in the fit’st twenty^-four-hour 

admin;«+^o+- ° seA>^eral might have been benefited by a second 
iiiibtration of serum. 
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There are listed 93 cases with “no paralysis.” This was deter- 
mined by ordinary neurologic examination directly after the sub- 
sidence of the fever and by the absence of any ordinarily detectable 
disability. In few of these, however, later examination by an effi- 
cient orthopedic nurse showed a “weakness of the flexor of the right 
big toe,” or a “slight weakness of the left rectus of the abdomen,” 
but such variations were considered as insignificant and the case 
considered as nonparalytic. Cases without demonstrable paralysis 
were allowed up and aliout in ten days. 

Forty-six were seen in the &st twenty-four hours. Of these there 
was one death (Case 6), and one (Case 25) with extensive paralysis. 
Both of these should have had repeat serum and again well illus- 
trate the absolute necessity of close observation. Three developed 
mild paralyses. Forty-one recovered, without demonstrable cord 
involvement. 

In contrast, 11 were seen after forty-eight hours. Of these, there 
were 3 deaths, 3 severely paralyzed, and 2 mildly paralyzed. 

Six cases might be considered mild on the clinical evidence and 
because of the low cell counts. They are listed as follows: 

Case 3 at fourteen hours, 20 cells. 

Case 4 at fifteen hours, 50 cells. 

Case 22 at ten hours, 60 cells. 

Case 23 at ten hours, 65 cells. 

Case 29 at fifteen hours, 90 cells. 

Case 49 at twenty-four hours, 90 cells. 

It must be noted that these were all early cases and might have at 
a later hour shown greater severity. An illustration of this is seen in 
Case 38, spinal fluid at twenty-four hours showed only 40 cells and 
serum was not given; at a second puncttue, six hours later, there 
Were then 180 cells with a much clearer clinical picture. 

Case 57 serves as an illustration of the definite symptomatic 
picture. It was seen quite out of season on June 8, definitely 
diagnosed, and treated as pre-paralytic poliomyelitis. The diagno- 
ps was at first received with doubt, because of the unusually early 
incidence and also the absence of other cases in the community. 
However, it proved to be one of the first in a subsequent series of 1 33 
and was immediately followed by the appearance of several paralytic 
cases in the immediate neighborhood. 

Nonspecific Serum. Of the 126 cases, 23 were given antipneumo- 
coccic serum alone and 8 were given an initial dose of pneumococcic 
serum and a subsequent dose of human convalescent serum. As far 
as can be determined from such a small number, there is no great 
difierence in results as compared to the human immune serum. 
This, to the wwiter, is very disturbing, as it is nonspecific therapy, 
and hence in the minds of some might detract from the value of the 
entire series. No explanation is ofl’ered, except that the apparently 
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beneficial results may be partially due to the phagocjdic action of 
the additional aseptic meningitis produced by this introduction of 
a foreign serum. 

However, it is strongly urged by this observer that the human 
convalescent serum on the experimental evidence be used. It should 
also be remembered that the introduction of pneumococcus serum 
or other nonspecific horse serum is often attended later by severe 
reactions vdth urticaria, joint inflammation and acute kidney irrita- 
tion. In tliis series, many severe reactions were noted in cases 
pre\aously sensitized by diphtheria toxin-antitoxin. Such serum 
sickness does not occur with human immune serum. Therefore, 
pneumococeic or other horse serum is not to be recommended and 
was only used in a few cases when immune serum was not immedi- 
ately available. Also, it has been shown by Flexner and Amos that 
the intraspinal introduction of horse serum in tlie experimental 
animal has seemed to increase the susceptibility of that animal to 
the coincidentally or subsequently introduced virus. 

Serum in Paralytic Stage. The intraspinal administration of serum 
to the paral3’'zed cases is considered futile, but sometimes decision 
in the early paralytic stage is a diflicult one. It is often demanded 
by the parents and the attending physician. Paralj^is, well- 
established, cannot be very much affected by serum, but in the very 
early hours of paralysis vdth temperature remaining high, it has been 
the plan of the- writer to examine the spinal fluid and, if the cell- 
count is above 200, serum is given, this on the premise that if, in the 
earlier meningeal stage it is of value, then it might also be still of 
value in neutralizing the \drus yet present and possibly active in the 
surrounding meninges. Serum lias been given in 46 such, cases, 
many of wdiich were severe; 18 died and no definite conclusions can 
be drawn in the others as to wdrether any benefit was obtained. It 
seemed occasionally as if symptoms subsided more rapidly without 
further extension, but, of course, there can be no proof of tliis and 
generally serum is not to be recommended in the paral34;ic stage. 

In bulbar types puncture and intraspinal serum are contraindi- 
cated. These patients are to be left severely alone and must be kept 
absolutely quiet. With such quiet they sometimes “slip by” and 
the added distm'bance by puncture and serum might well reverse 
the balance. 

Intravenous Serum. Intravenous administration of serum as 
recommended bj^ Amos, Draper and others, is difficult of attamment. 
It necessitates a large amount of serum wliich is not alw'ays available 
and, in the opinion of the WTiter, such treatment is not necessary. 
All the cases in this group were treated by intraspinal administration 
only. 

Comment. It is not held that the answ'er of the serum problem of 
poliomyelitis is here presented. Undoubtedly more cases must be 
accumulated. Ho%vever, the main argument against such a series 
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is in the lack of control cases and it is suggested by some that treat- 
ment should be only given to the alternate case. In answer, it is 
again maintained by the writer that such control is quite satisfac- 
torily found in the paralyzed case, the case occurring in the same 
locality during the same period, which is undiagnosed and untreated 
in its pre-paralytic stage, and only recognized when paralyzed. 

The argument for treatment by lumbar puncture alone cannot be 
satisfactorily refuted, but the author refuses to take the responsi- 
bility of demonstrating its value. 

The writer is most appreciative of the fact that a very great and 
unusual opportunity has been afforded him. It should be noted that 
for every positive case seen there were many other most interesting 
conditions to be excluded, making for a most valuable experience. 
He wishes to especially express his thanks to Commissioners Thomas 
P. Farmer and Herman G. Weiskotten, of the city of Syracuse, in 
allowing him to see many of .these patients, and he also wishes to 
express his appreciation of the valued help of Dr. Arthur N. Curtiss, 
who has been associated with him in this work during the past 
summer. 

Conclusion. It is the belief of the writer that the pre-paralytic 
stage of poliomyelitis presents a distinct clinical entity; that diag- 
nosis can be, and should be, made early in that stage and that human 
convalescent serum, administered intraspinally in this period, is of 
value in preventing paralytic sequelae, and the earlier in this period, 
the more successful the result. It is recommended that in any com- 
munity in which poliomyelitis is occurring, a “Polio” service be 
established with available convalescent human immune serum and a 
personnel of diagnosticians, preferably the laboratory man well- 
experienced as to lumbar punctures, and, if possible, an epidemi- 
ologist, a sanitary engineer, an entomologist and a competent 
administrator. Early diagnosis in the pre-paralytic stage can be 
made, cases isolated, appropriate treatment given and, what is most 
important, by such concentrated effort and study, the distinctive 
mode or modes of spread may be discovered. Then, and not until 
then, will this treacherous disease be controlled. 


CEETAIN NERVOUS COMPLICATIONS FOLLOWING THE USE OF 
THERAPEUTIC AND PROPHYLACTIC SERA. 

By Fostee Kennedy, M.D., F.R.S. (Edin.)., 

rnoFESsOR op NBTIROLOGT, COROTLIi -UNIVERSITY SIEDICAU COLLEGE, NEW YORK. 

For twenty-five years serum siclcness has been a well recognized 
clinical entity and Boots and Homer Swuft^ but lately have gone so 
far as to state that most patients receiving considerable amounts of 
therapeutic serum develop this condition. 



556 KENNEDY: THERAPEUTIC AND PROPHYLACTIC SERA 

The picture of high fever, urticaria and leukopenia, followed by 
increase of white blood cells, has been for long sufficiently familiar, 
and, in this country, in 1923, an examination was made of patients 
with serum siclmess in whom acute joint inflammation was a pre- 
dominant symptom. Such inflamed joints were sometimes swollen 
and locally raised in temperature having a sjmovial exudate micro- 
scopicalij'^ indistinguishable from that occurring in joints of patients 
with rheumatic fever. 

The incidence of these intoxications on the skin and mesoderm 
has thus been recognized and understood but no mention of similar 
affections of the nervous system has as yet been made in American 
literature. 

In the past two years, however, a number of such cases have come 
to my attention and, on investigation, it was found that in France 
also, since 1926 there have been reported^ postseral neuritides 
of many peripheral varieties. 

I had the opportunity a few years ago to report some cases 
of angioneurotic edema affecting the brain and meninges in which 
there occurred focal symptoms from focal dropsies; transient 
aphasias, transient swellings of the ocular papillae, transient palsies 
and transient convulsions syncronizing until urticarial manifestations 
outside the nervous system. At that time I was ignorant of the 
nervous complications of serum sickness, some of which at least are 
the result of the same mechanism as in my earlier material. 

Case Reports, In 1 case, to be repprted in brief form there were 
fulminating cerebral symptoms; two had almost identical brachial 
plexus and circumflex nerve lesions, two others sustained unilateral 
paralysis of the long thoracic nerves, and 1 case of generalized poly- 
neuritis folloudng antityphoid inoculation uill be considered. 

Case I. — T. C,, aged eleven years, possessed up-to-date parents who 
prevailed on their medical man to protect their boy against scarlet fever 
by the use of prophylactic serum which two years ago had just been dis- 
covered by the Press. Four da 3 ^s later the boy became severely ill, was 
covered udth urticaria and had a fever of 104® F. ’ Headache was severe 
from the start; the head was retracted, the abdomen scaphoid and the sig- 
nificance of a constant meningeal crj'^ was made clear by a strongly positive 
Kernig sign on each side. 

On the third daj^ of serum sickness, the patient became aphasic and had 
a partial right hemiplegia. I saw him two das'^s later when a right homonj^- 
mous hemianopia was apparent, together with total alexia and jargon 
aphasia, persistent headaches and the clinical picture of meningeal irritation. 
There was also bilateral swelling of both optic discs of great severity. Its 
height could not be measured for no part of the retina could be found in 
either eye that was not also edematous. 

It was this circumstance, however, which enabled a good prognosis to 
be given, it being apparent that the meninges were the seat of urticarial 
swelling similar to that seen in the retina} and in the sldn. The cerebro- 
spinal fluid escaped under great pressure and only 14 lymphocytes could 
be counted per c.mm., a surprising fact in wew of the severe meningeal 
involvement which myst have been present, 
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Our faith in the nature of the mechanism under observation was justified 
by a gradual recession of symptoms in the following ten days, and four and 
a half weeks from the beginning of his serum siclcness he W'as reported to 
me as free of signs and of complaints. 

The use of atropin, adrenalin and intravenous glucose may have aided 
recovery. 

In view of our recent Bellevue results in the reduction of intracranial 
tension by giving large doses of caffein this patient would have been bene- 
fited by that drug — however, that is for the future. 

Case IL — H. S., aged eighteen years, the son of one of my colleagues, 
was seen in February, 1927, three weeks after prophylactic inoculation 
against scarlet fever, which ^had been followed by allergic symptoms of 
great severity. High fever, urticaria, agonizing pains in all the large joints 
—which were swollen, I was informed, so that their bony form could no 
longer be made out. There was a numb feeling over the shoulders from 
the beginning. There was said to be fluid in each affected joint but this 
must have been hard to determine in view of the great swelling around 
them. The arms could not be abducted at the shoulders but little was 
thought of this owng to the severity of the joint pains and the fact that the 
swelling subsided more slowly in and around the shoulders. However, 
departure of the shoulder swelling was followed by shoulder atrophy; my 
examination showed almost total wasting of both deltoid muscles and 
some wasting of supra- and infrascapular muscles on each side. The right 
‘^^^cumflex skin areas was totally without sensation, and the left almost so. 

There was cornplete electrical reaction of degeneration in each deltoid 
and partial reaction of degeneration in those scapular muscles less stricken. 
Gradual restoration of strength has taken place during the past year; all 
movements can now be completed without the use of adventitious or aces- 
sory-muscle groups, and total recovery of power is in sight. 

Case III.— F. Z., aged twelve years, was given antitetanic serum on 
the fourth of July last year following a minor injury to a finger from fire- 
cracker explosion. Urticaria, joint pains, and fever followed. The shoulder 
joints were said to have been swollen but apparently not at all to the same 
degree as in my other patient. He was brought to me in October as a 
case of acute poliomyelitis, in that he could not raise the arms at the shoul- 
ders from the time of his illness in July. He presented a picture identical 
with my earlier patient but less complete in degree. 

riierc ivas no evidence of scapular-muscle involvement, but both deltoids 
wore wasted through not totally; there was incomplete reaction of degen- 
eration on both sides and a definite triangle of decreased sensibility in both 
circumflex areas. In the past six months, there has been steady improve- 
ment in sjTOptoms, there is no longer any sensorj’^ loss and power is in fair 
"’ay to complete return. 

, Case IV, — R. S., aged fifteen years, ran a spike into his foot and was 
pven antitetanic serum on May 25, 1927, into the left arm. The arm a 
mw days later became swollen and painful and serum sickness followed. 

I he urticaria xvas extensive but was noticed to be especiallj’’ severe over 
the right upper arm and right axilla and right side of trunk. There was 
no swelling of any joint, though joint pmns ^Ycre intense. After recovery, 
n deformity of the right scapula w'as noticed, and he was seen by me at the 
instance of Dr. Jagger of Flushing on June 9 last. He then had a total 
paralysis of the right serratus magnus muscle with completely winged 
fcapula and w'eakness of abduction of tlie upper arm. I have not learned 

II any recovery has yet taken place. 
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Case V,— J. A.,* aged twenty-one years, fell and sustained a superficial 
laceration of the scalp. He walked into the “Emergency Room” of a 
nearby hospital, where the wound was treated and tetanus antitoxin given 

into the muscles of the left arm. . . 1 , j 

He had completely dismissed the matter when on the seventh day follow- 
ing the trivial accident, the arm became red, swollen and painful about the 
site of the iiifection. A few hours later an erythematous rash appeared 
over the entire left arm and nowhere else. On the third day subsequent to 
the appearance of the rash, the right shoulder became painful and a trifle 
swollen. The pain disapjieared at the end of twelve hours. Almost immedi- 
ately the left shoulder joint grew painful and continued to annoy him 
for seven daj's. The following morning (that is, the morning of the third 
week from the administration of serum), pain recurred in the right shoulder 
and persisted for forty-eight hours. There was no further increase of 


About this time he noticed a weakness of the right upper extremity. 
The movements of the right upper extremity were awkward. The limb 
seemed to be “in its own way.” The muscles felt too heavy and cumber- 
some. The difficulty in the execution of movements progressed, and 
seventy-two hours after he had first become conscious of the weakness he 
could not raise the right arm to the horizontal position. At the same time, 
he remarked the winging of the right scapula. (December, 1926, he came 
to Bellevue Hospital.) 

Past history irrelevant save for a gonococcus infection in 1924, compli- 
cated by a generalized arthritis, vdth total recovery. 

Physical Stattis. The boj'’ had an unusually well-developed powerful 
musculature. There was a complete paralysis of the right serratus magnus 
•with inability to, raise the right arm to a complete horizontal position; 
•winging of the scapula was pronainent with marked bulging of the intra- 
spinatus. All other muscles were intact, including the right trapezius, 
upper and lower portions. 

The blood Wassermann test was negative. 

A radiogram of the right shoulder was negative. 


Case VI. — A. E. T., aged thirty-four years, was seen by my colleague. 
Dr. George Hyslop, to whose courtesy I am indebted for these notes. 

In November, 1924, he was given antityphoid inoculation, the second 
injection being followed by a severe reaction with high fever and urticaria. 

The last dose was given on December 2. The next day he awoke with 
numbness of the feet, a sensation which spread slowly and steadily upward 
to the waist. On December 7 it was felt in the ring and little fingers of 
both hands. He had trouble in focussing objects near him in the midline 
of \dsion. At this time there was an incomplete glove-and-stocking anes- 
thesia, and total loss of vibration sense in the legs. The grasps were weak 
and awkward. Tingling in the hands and feet xvas painful, and he felt 
desperately tired. The deep reflexes persisted but were much reduced. 
For a month the abdominal reflexes could not be obtained. 

His symptoms remained for about eight weeks in all, during which time 
gradual improvement took place. 


There are, of course, txvo possible processes, either of xvhich might 
produce these conditions. The toxicity of the serum or the urticarial 
edema of the perineural tissue. Probably both are factors, but I 
believe the latter mechanism w^as chiefly responsible for the symp- 
toms of my fii'st cerebral case, and also in the cases of paralysis of 

* History kindly procured by my Bellevue Hospital physician, Dr. Aaron Belt 
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single long nerves. Here there was clearly palsy compression and 
not palsy by destruction of nervous parenchyma. 

The site of paralysis coincided with the site of greater incidence of 
edema; and there was entire absence of nerve involvement other than 
in the severely affected nerve. 

The last case in which polyneuritis followed urticaria consequent 
to antityphoid inoculation must have been largely toxic in origin, and 
so in a different causal category. 

Conclusion. 1. In view of the occurrences here reported some of 
great gravity— it would seem wise, before giving serum, to use intra- 
venous injection of sodium carbonate. 

2. Immunizing methods which will diminish serum sickness must 
be devised. In this connection, one remembers how very rare were 
such conditions during the World War when antitetanic serum was 
given in hundreds of thousands of doses. 

3. When all has been said, however, these are rare accidents, and 
but a small price to pay for the inestimable benefits obtained by 
serum therapy in general. 
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SEX, AGE AND SEASONAL DISTRIBUTION OF TETANY IN THE 
ORPHANAGES IN PEKING 

t 
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PEKING, CHINA, 

(From the Department of Medicine, Peking Union Medical College, Peking, China.) 


In our metabolic studies^’’ of the type of tetany that occurs in the 
orphanages in Peking, it has been shonm that this condition cannot 
he accounted for solely by the low-calcium intake in the diet, and 
that a deficiency in vitamin D as contained in cod-liver oil or lack 
of available ultraviolet rays in the sunlight plays an even greater 
part in bringing about a condition of neuromuscular hyperirrita- 
hmty. ^ Mention was also made of the great prevalence of tetany in 
these institutions, but exact data were not available. It is the 
purpose of the present communication to report on the incidence of 
tetany in two of the orphanges in Peking with re.siiect to sex, ace and 
season. ^ 
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One of the orpJmnages studied is situated outside the city, the 
other inside the city. The bulk of the material was obtained from 
tlie institution outside of the city, while the otlier orplianage supplied 
data for only SO girls- As the two orphanages are under tlie same 
management and environmental conditions, the data obtained from 
them were treated together. The boys and girls in the two orplian- 



Figure showing sex, age and seasonal variations in the incident of tetany in two 

orphanges in Peking. 

ages were examined in February, 1927, and again in October of the 
same year. In each case, a history of past and present attacks of 
spasm of hands and feet was taken, and an attempt was made to 
elicit Chvostek’s sign (facial phenomenon) and Trousseau’s sign. 
Greater emphasis is placed on Chvostek’s sign in the diagnosis of 
tetany, as this sign is found sufficiently reliable and verj'" convenient, 
especially in dealing with a large number of subjects. 

Resists, )Se.x. Table I represents the results of examinations 
made in February, 1927, the late winter season of the year in this 
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region. The incidence of tetany in females is distinctly higher than 
that in males. Among the 337 girls examined, 118 (or 35 per cent) 
showed evidence of various grades of increased neuromuscular 
irritability, from a positive Chvostek’s sign alone to active symp- 
tomatic manifestations. However, of the 351 boys examined, only 
80 (or 22.8 per cent) exhibited the facial phenomenon and no case 
of active tetany wms observed. 

TABLE I.— INCIDENCE OF TETANY ACCORDING TO AGE AND SEX IN 


FEBRUARY, 1927. 


Age. 

■ ■■ 

Male. 


Female. 


Total 

number 

examined. 

Number 
shorving 
evidence 
of tetany. 

Percentage 

affected. 

Total 

number 

examined. 

Number 
showing 
evidence 
of tetany. 

Percentage 

affected. 

5 . . . 

1 

0 

0 

1 

0 

0 

0 . . . 

1 

0 

0 

. , 



7 ... . 

5 

0 

0 



, . 

8 . . . 

3 

0 

0 

3 

0 

0 

9 . . 

4 

0 

0 

6 

0 

0 

10 . . 

7 

0 

0 

7 

1 

14 

11 . . . 

4 

0 

0 

8 

0 

0 

12 . . . 

8 

0 

0 

7 

2 

29 

13 . . . 

4 

0 

0 

18 

7 

39 

14 . . 

20 

2 

10 

21 

9 

43 

15 . . . 

27 

4 

15 

29 

18 

62 

16 . . . 

50 

9 

18 

39 

14 

36 

17 . . . 

69 

20 

29 

56 

29 

52 

18 . , . 

57 

25 

44 

63 

22 

35 

19 , . 

52 

12 

23 

45 

9 

20 

20 . . . 

28 

7 

25 

26 

7 

26 

21 ... . 

9 

1 

11 

4 

0 

0 

22 . 

1 

0 

0 

2 

0 

0 

23 . 




2 

0 

0 

24 ... . 

1 

0 

b 




All ages . . . 

351 

80 

22. S 

337 

118 

35.0 


A{/e. The age of the subjects examined varied from four to 
twenty-three years. No cases of tetany were found among the boys ' 
before the age of fourteen years. From then on, the incidence of 
tetany increased with age up to eighteen years when a maximum was 
reached. After eighteen years, the rate of tetany gradually declined, 
and after twenty-one years no case -was observed, although this age 
group was small. The onset of tetany in girls was earlier. It began 
to make its appearance at the age of ten years, and a maximum 
incidence of 62 per cent was obtained at the age of fifteen years. 

A^o cases of tetany were recorded among the girls after the age of 
twenty years. 

Season. If the results obtained in October, the late summer 
season of the year (Table II), are compared with those in February 
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(Tabic I), the reduction in the rate of tetany in the summer is strik> 
ing. 'I’hcre were only 9.S per cent of tlie boys and 10.9 per cent of 
the girls in whom the facial phenomenon was demonstrable, as 
contrasted to the corresponding figures of 22.8_ and 35.0 per cent 
obtained in the winter. Not a single case of active tetanj^ occurred 
cither in the male or female group in the summer. The age distribu- 
tion of tetany was similar in the two seasons. The sex difference in 
the incidence of tetany, marked in the winter, did not appear to be 
present in the summer. 


table II,— incidence of tetany according to age and sex in 

OCTOBER, 1927. 



Male. 

Female. 

Akc. 

Total 

number 

c.Viimined. 

Number 
BliowiuR 
evidence 
of tetany. 

PercentaKc 

affected. 

• 

Total 

numljer 

e.vam'ncd. 

Number 
slipwinK 
evidence 
of tetany. 

Percent age 
affected. 

4 . - • ■ 

1 

0 

0 

3 

0 

0 

5 . . • ■ 

2 

0 

0 

4 

0 

0 

6 . . . • 

3 

0 

0 

3 

0 

0 

7 ... ■ 

2 

0 

0 



, , 

8 . . . . 

5 

0 

0 

5 

d 

0 

9 . . . . 

3 

0 

0 

. S 

0 

0 

10 ... . 

9 

0 

0 

7 

1 

14 

11 ... . 

2 

0 

0 

5 

0 

0 

12 ... . 

8 

0 

0 

15 

2 

13 

13 ... . 

5 

0 

0 

31 

5 

16 

14 ... . 

25 

1 

4 

35 

5 

14 

15 ... . 

34 

3 

9 

35 

6 

17 

16 ... . 

60 

7 

12 

57 

6 

11 

17 ... . 

79 

13 

17 

62 

9 

15 

18 ... . 

75 

7 

9 

55 

5 

9 

19 ... . 

55 

6 

11 

36 

2 

6 

20 ... . 

31 

3 

9 

24 

2 

8 

21 ... . 

5 

0 

0 

5 

0 

0 

22 ... . 

1 

0 

0 

1 

0 

0 

23 ... . 




2 

0 

0 

All ages . 

405 

40 

9.8 

393 

•43 

10.9 


Discussion. The great prevalence of tetany in the orphanages 
concerned suggests the operation of some factor or factors that are 
related to their diet. Hammond and Hsia® have carefully investi- 
gated their diet which consists cliiefly of millet, wheat and com meal. 
It is the same throughout the year, there being no change except 
occasional substitution of vegetables in season. The fat intake is 
very low, the protein intake moderately low, and the carbohydrate 
intake correspondingly high. Calculation from the dietary lists 
shows that the daily average intake of calcium is approximately 
0.004 gm., and that of phosphorus 0.012 gm. per kg. of body weight. 
Both the calcium and phosphorus intake are far below the minimum 
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CARBON DIOXID IN THE TREATMENT OF HYPOSTATIC 
■ PULMONARY CONGESTION. 

A Preliminary Report, 

By Robert E. Burns, M.D,, 

ASSISTANT PItOPESSOR OP ORTHOPEDIC SURGERY, 

AND 

William S. Middleton, M.D., 

ASSOCIATE PROFESSOR OP MEDICINE, MADISON, WIS. 

(From the Department of Medicine, University of Wisconsin.) 


Recent developments have emphasized the importance of a 
more exact consideration of the physiology of resphation with 
reference to its clinical applications. Particularly has the subject 
of respiratory stimulation attracted attention. From the earlier 
neurogenic theory of the respiratory regulation the pendulum has 
swung to the chemical theory and carbon dioxid is held to be the 
respu-atory hormone, Haldane, in a masterly review of the subject,^ 
concluded that “under normal conditions, excluding heavj'^ work, 
the breathing in man is on an average regulated by the alveolar CO 2 
pressure; and a very slight increase or diminution in the CO 2 pres- 
sure suffices to cause a very great increase or diminution in breath- 
ing.” Furthermore, it was established by Plough^ that the primary 
response to an increased carbon dioxid content of the respired air 
is in the depth of inspiration. Twenty-tluee of 25 subjects showed 
an early response in this direction and the increase of depth was 
most marked when attendant upon a decrease in the respiratory 
rate. 

In the present relation the coincident action of carbon dioxid on 
the cardiovascular system must be given consideration. Concur- 
rent vasomotor and resphatory stimulation were remarked by 
Kaya and Starling^ in spinal animals breathing a mixtm-e of 5 per 
cent carbon dioxid with an excess of oxygen. An elevation of 
blood pressure, therefore, resulted from this procedm’e. They con- 
cluded that a “moderate increase of carbon dioxid in the blood 
has no injurious effect on the heart and may possibly, in fact, 
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improve the functional capacity of the' heart muscle/’ 
studies by Jerusalem and Starling^ revealed a relaxation of the 
heart if the carbon dioxid tension of the blood circulating m the 
coronary system were increased. Of great clinical significance was 
their determination of a reduced ventricular output at W\pei- 
centaees (12 to 20 per cent of an atmosphere) of carbon dioxid m 
Somnary circuit'^ On the other hand, “with modemte tensions 
of CO 2 (2 to 8 per rent of an atmosphere) the ventriculai output 

increased with increase in CO 2 tensions. • 1 t-i 

The clinical applications of these facts have been varied. e - 
derson and Haggard^ utilized carbon dioxid to combat the respirat^ 
depression of carbon monoxid poisoning. Of the e cacy > 
measure there is ample and accumulating evidence. . , . 

Cotton^ had earlier suggested the availability of carbon 10 x 1 1 

combating surgical shock. Cotton especially stressed the chnical 
indications of a stimulation of peristalsis by carbon dioxid. 
derson, Haggard and Coburn® advocated the use 
in the de-etherization of surgical patients. The Mlowing imp 
tant results were claimed for this treatment: (1) Overyen 1 a 10 
washes the anesthetic out of the blood, thereby^ 
duration of the anesthesia; (2) the circulation is stimulated by the 
hastened venous return from increased respiratory moyemen , 
(3) decreased nausea, vomiting and thirst and restoration o in ^1 
nal tone are noted. In 1925 Head® advocated the use o car 
dioxid inlialations prophylactically and therapeutically m ^ ma 
agement of postoperative massive collapse, Scott and 
have recently offered substantial evidence for the va ue o 
procedure. Henderson^^ has advocated inhalation of car on lox 
ill the asphjocia of the newborn. , 1 1 

Yet another indication for its use may be found in , 

pulmonary congestion occurring in postoperative suigica ‘ 

in aged and debilitated individuals compelled for one ye _ 

other to maintain a fixed recumbent position. _ c ear 
standing of the problem may be gained by 
contribution of normal respiration to the circulatio . 
tovy act induces an appreciable increase m the in vmious 

pressure, which in turn exerts an active suction on 6 ‘ 
trunks. The flow of the blood toward the right y A 

accelerated. According to Macleod,i“ 8 per cen 0 , 

U fou^d i„ the lun,s at the 

tile pulmonary circulation is augmented and m turn the output 
into the svsteLic circulation rises late in inspiration and eontnmcs 
at a higher level until the expiratory fall of intrapleural negatnc 
pressure efl’ccts a decrease in the venous inflow. It ^Ylll be recalled 
that, while expiration interrupts the flow of blood into the thorax, 
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it favors the movement of the blood from the lungs into the left 
heart. Macleod'" concluded that “it is obvious that increased 
depth and frequency of the respiratory movements will accelerate 
the bloodflow and tend to raise the blood pressm-e.” On the other 
hand, Henderson^® demonstrated a sharp fall in blood pressure on 
voluntary hyperpnea. In experimental animals under artificial 
respiration, succeeding a period of elevated arterial blood pressure, 
there was observed a shocklike state due to carbon dioxid want. 
Henderson and Harvey^^ later adduced evidence in proof of the 
venopressor action of carbon dioxid and stated that acapnia pro- 
duces circulatory failure by decreasing the venous return to the 
heart. The available experimental data indicate that increased 
respiratory rate and depth increase the pulmonary flow and in 
turn the general circulation; arterial blood pressm-e thereupon rises. 
Lastly, a certain tension of carbon dioxid in the blood is optimal 
for the proper functioning of respiration and circulation. 

Hypostatic pulmonary congestion constitutes an important 
surgical problem in postoperative cases in general, but more espe- 
cially in the aged and debilitated, as has been previously stated. 
An important and characteristic group of such serious risks is seen 
in fracture of the neck of the femur. It is an “ old-age fracture.” 
Such a patient is confronted first with the danger of a broncho- 
pneumonia, which if it occurs is almost always fatal, and second the 
possibility of non-union, the incidence of wliich is greater than in 
any other fracture. Hence, the dismay of the physician on being 
called to treat such a patient is not difficult to explain. It probably 
lends force to the truth of the statement that “in the interest of 
their patients they let them die.” 

The factors of decreased ventilation are accentuated by the fixed 
recumbency enforced by the plaster of Paris and the debility com- 
mon to the subject. If the influence of the respiratory movements 
on the circulation be admitted, clearly any reduction in their rate 
or depth will impair their contribution to the circulatory efficiency. 
Passive congestion will occur in the lungs in positions determined 
by hydrostatic pressure. Dependent congestion may be antici- 
pated or stagnation may occur in local areas of peculiar immobility. 
Deficient myocardial tone would obviously contribute to the vicious 
cycle. 

Whitman,^® who advanced the abduction method of treatment 
now in use, also made provision for the prevention of the broncho- 
pneumonia which so often follows enforced recumbency in the aged. 
It consists of turning the patient first on the abdomen then on the 
back. This is of the greatest value in the prevention of a hypostatic 
congestion of the lungs and should be a routine procedure. It is 
at best, , however, a gravity method, and it is for tliis reason that 
the present plan is .offered, not to supplant, but rather to act in 
conjunction with the former method. 
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The therapeutic indication is for an active respiratory stimulant, 
and carbon dioxid (with oxygen) furnishes an ideal agent for this 
purpose. If used as advocated by Henderson and Haggard® in 
asphyxia the concentration of carbon dioxid (5 per cent) will be 
adequate for respiratory and vasomotor stimulation and yet well 
within the limits of safety as given by Jerusalem and Starling.'* 
Furthermore, the exhibition of the gas itself as the respiratory 
stimulant will obviate the danger of washing carbon dioxid out of 
the blood. The deeper respirations induced by the inhalation of 
carbon dioxid will improve the pulmonary circulation (and in turn 
the arterial blood pressure wilt be elevated). The improved pul- 
monary circulation from increased pulmonary motility may prevent 
or correct hypostatic congestion of the lungs. 

Since 1925 inhalations of 5 per cent carbon dioxid in 95 per cent 
oxygen have been given to a series of 10 patients with fractures of 
the neck of the femur admitted to the Orthopedic Service at the 
State of Wisconsin General Hospital. It should be stated that this 
group constituted the poorest possible physical risk. All, in whom 
the gas was used, were very old. Many of them had been trans- 
ported to the hospital from a distance. As a rule, the fractures 
had not been reduced as soon as they might have been. In one 
case an interval of two weeks elapsed between the reception of the 
fracture and its reduction. Tvm of the patients died. One, a 
woman, aged eighty-tliree years, was received at the hospital the 
day of the fracture and died four days later, in spite of treatment. 
The autopsy showed bronchopneumonia. The second fatal case, 
a wmman, aged seventy-six years, had received her fracture fourteen 
days previous to admission. She had a fever on admission which 
continued until the time of her death four days later. It is probable 
that in this case it was unwuse to give carbon dioxid because 
pneumonia was suspected at the time of admission. In 6 of the total 
of 10 cases hypostatic congestion was established on the basis of 
decreased vibratory phenomena, suppressed breath sounds and 
showers of fine crackling rales in the dependent portion of the lungs. 
As a rule, the physical findings were unaccompanied by serious 
evidence of respiratory embarrassment, although in 4 instances there 
Was definite dj'^spnea and cyanosis. In 2 cases the temperature 
curve suggested an infectious background for the respirator}' symp- 
toms and signs. There was dramatic relief of the respiratory 
distress and cyanosis with coincident clearing of the physical signs 
of hypostatic pulmonary congestion in 2 of the cases. Tliis group 
of patients is contrasted with another of 10 cases of fracture of the 
femm- in wiiich carbon dioxid wns not used, because it was considered 
Unnecessary. Foiu* of this control group died; 1, very suddenly of 
pulmonary embolus seven days after admission, 2 of the remaining 
3 from bronchopneumonia and the fourth case from late pulmonary 
embolism. 
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No rule can be formulated for the dosage of carbon dioxid under 
these circumstances. Strict attention must be paid to the respi- 
ratory response and to the comfort of the patient. As soon as the 
patient begins to show signs of discomfort or fatigue^ the administra- 
tion of the gas is stopped. Ordinarily a patient will show some 
distress after two or three minutes. In such cases the mask should 
be removed and the respiratory rate and depth be permitted to 
subside. The interval bet^yeen the inlmlations can only be deter- 
mined by the judgment of the operator. In some cases it is given 
every hour, in others every three hours, depending on the condition 
of the patient. Since lij^ostatic pneumonia is usually a complica- 
tion of the first week, the advised use of carbon dioxid is especially 
important during this period. The method should be considered 
prophylactic rather than curative. The suspicion or actual exis- 
tence of a pneumonia is an absolute contraindication to its exliibition. 

Conclusions. 1. Hypostatic pulmonary congestion may occur in 
the aged and debilitated as the result of depressed respiratorj’’ 
motility. 

2. In such cases as fractures of the femur an apparent relief of 
early lij^postatic pulmonary congestion has resulted from the inter- 
mittent inhalation of carbon dioxid. 

3, The rate and duration of the administration of carbon dioxid 
may be controlled by the respiratory response and the comfort of 
the patient. 

. 4. Differentiation of pulmonary stasis resulting from respiratory 
depression and that dependent upon right-heart failure must be 
clearly made, since the use of carbon dioxid inhalations might be 
strongly contraindicated in the latter circumstance. 

5. Overventilation may disseminate an infection from the 
bronchi or in the alveoli. Hence carbon dioxid inhalations are 
contraindicated in broncliitis or pneumonia and should also be 
avoided if such be suspected, 

6. On physiologic grounds, a prophylactic value attaches to the 
use of this measure in all surgical cases meeting the discussed indica- 
tions, but numbers of cases will be required to establish its value in 
this relation. 

Note. — In Current Researches in Anesthesia and Analgesia, 1928, 7, 187, Siso, 
Mason and Bogan have suggested the use of carbon dio.\'idc inhalations in the pro- 
pliyiaxis of postoperative pneumonia. Their observations of the improved mobility 
of the diaphragm as viewed under the fluoroscope are noteworthy. Their results 
were either equivocal or unfavorable but further studies were advocated before 
drawing any definite conclusions. 
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THE TOXIC PSYCHOSES: AN ANALYSIS OF ONE 
HUNDRED CASES. 


By F. C. Hill, M.D., 

AND 

George Wilson, M.D., 

PHIIADEDTHIA. 

(From the Neurological Department o£ the General Hospital.) 

Pennsylvania and the Psychiatric Service o! the Philadelphia General Hospital.; 

In view of the fact that many cases of the 
accompanied by uncertainty as to diagnosis, Ym o g 
would be of coLiderable value, if we analyzed the r^^rds ^ 
such cases that have come to our attention, dircc y mpntal 

in the psychopathic ward of a large general hospi . them 

States me common, and a busy general P^y^itioner 
daily. We took for study all cases with a diagnosi . ^ f . (fj\ 

sis which entered the hospital between 1917 and 

Organic diseases of the brain; (&) ^ _„iFgyclioscs. 

cases of influenzal psychoses; (c) many cases P P , ^ 

We have omitted many of the latter tavo types noted by 

nmnerous that the whole series might have P endeavored 
them had no discrimination been shonm; fm-t ^ 

to include only those of FffFXb wasdueto Amen- 

bask,thus excluding those 

tia precox and manic depressive msamtj . far as 

psychosis peculiar to the puerperium oes «v exists even 
riclmess offflaterial is concetned a simUar "'f XFrbu" 

in this day and generation, in regard to alcoholics, lor rarious 

reasons the seniles w^ere not considered. _ fif+v^Lrht vours 

The a^es of the patients varied from sixteen to fiftj -eight :)ca s 
with tlm Exception of 3, whose ages were thirteen fourteen and 
sLxtv-eight; the average age was tlurty-four, that of the females was 
tliirty-one and of the males thirty-nme years. Sixty-six were 
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females and 34 were males; tlie number of females exclusive of tliose 
suffering from psychoses occurring during the puerperium was 44. 
The predominance of females is in keeping with the w'ell-lmmra 
observation that the nervous system in woman is more vulnerable to 
poisons. As to race, 53 were native born, 31 white and 22 colored; 
the remainder was made up of a variety of races. The occupation 
of the individual seemed to have no bearing on the development of 
the psychosis ^Yith the exception of three lead-workers, whose 
mental ill health was probably traceable to their occupation- The 
length of time in the hospital was from two to eighty-two days with 
an average of twenty days. There was a liistory of previous mental 
disturbances in 8 cases, 6 of which had had but one previous mental 
upset and 2 had had two attaclcs. Three of the 8 were puerperal 
and in 2 of them the attack occurred following the birth of the fir.st 
child. Of the puerperal cases, 11 were undoubtedly primipara, 
with the possible addition of 4 more. One was Para 11, one Para 
III, one Para IV, one Para V and one Para VI. 

ETJOLOGJC PACTOKS AX’D liESULTS. 


Etiologic factors. 

Total 
No. of 
cases. 

Cured. 

Im- 

proved. 

Unim- 

proved. 

Died. 

Puerperal 

22 

8 

G 

1 

7 

Influenza 

15 

12 



3 

Pulmonary tuberculosis .... 

7 

2 



5 

Postoperative 

4 

2 



1 

Nephritis 

4 

2 

, , 


2 

Veronal 

1 

1 




Acetanilid .... ... 

2 

1 

1 



Cocaine ... ... 

1 

1 




Lead 

3 

3 




Hyperthyroidism 

2 



1 

1 

Bronchopneumonia . ... 

2 

2 




Chorea (Sydenham’s) .... 

3 

2 

. , 


1 

Bronchitis 

1 




1 . 

Bronchiectasis 

1 




1 

Pyonephrosis ... ... 

1 




1 

Tetanus ... .... 

1 

1 




Infection of arm 

1 

1 




Typhoid ... .... 

1 

4 


* 


Mumps 

1 

1 




Pellagra 

1 




1 

Pleurisy 

1 

1 




Pelvic abscess 

I 




1 

Carcinoma 

8 




3 

Mitral stenosis 

1 

1 




Myocardial degeneration .... 

1 




1 

Septicemia 

1 

1 




Unknown 

IS 

9 

6 

2 

I 


Character o! the Psychoses. In analyzing the mental symptoms 
from which these patients suffered it is easy to understand why so 
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many of them were at first thought to be examples of dementia 
precox; it is due to the great frequency of auditory and visual 
hallucinations occurring in conjunction with delusions of persecution, 
mental symptoms, which if they occur in young adults, are always 
suggestive of schizophrenia. In addition, however, 21 of the 
patients were disoriented as to time and place and were agitated, 
violent and talkative. Forty-seven had a combination of auditory 
and visual hallucinations as the chief mental symptoms and 32 had 
visual and auditory hallucinations and delusions of persecution. 
Confusion was a common symptom and occurred at least twenty-one 
times. Depression, homicidal and suicidal tendencies, olfactory 
hallucinations, delusions of grandeur, in fact the whole run of mental 
symptoms were present in some. 

Duration. The shortest duration with recovery was one day; 
the longest was one and a half years; the average duration in the 
cases with recovery was six weeks. Tliirty patients had had fever 
in the course of the illness, although a great many more, such as 
those occurring after influenza, had had an elevation of temperature 
during the acute illness. 

Heredity. While the records were frequently incomplete about 
tins important phase of the liistory, in only 4 was there a distinct 
history of mental disease or epilepsy in the family. This is almost 
too good to be true, because the histories of 100 supposedly normal 
people would show a larger number of mental diseases in their 
respective families than does our series. 

laboratory Findings. The urine was examined in 92 of the cases 
and showed albumin in 21 and casts in 11. A blood Wassermann 
was taken in 84 and was positive in 10, but in our opinion none of 
these cases were general paresis, although syphilis may have played 
a role in the production of the mental aberration. Blood chemistry 
studies were carried out in 40 of the group and showed practically no 
deviation from the normal, except that 4 had a blood-sugar estima- 
tion from 150 to 180. The spinal fluid was studied in 35 cases, 3 of 
which had positive Wassermanns with the cholesterinized antigen 
alone and none had a positive reaction with the Noguchi antigen. 
The colloidal-gold curve was negative in all in which the fluid was 
examined with the exception of 2, in both of which it was of the 
so-called syphilitic type and in both of these the Wassermann was 
negative. Complete blood counts were recorded in only 8, 7 of 
which had a leukocytosis ranging from 14 to 40 thousand; 1 case 
showed basophilic degeneration. 

Outcome. Fifty-tluee were discharged as recovered; 13 im- 
proved; 4 unimproved; 30 died. The etiologic factors in the 4 
unimproved cases, were exopthalmic goiter, postoperative, preg- 
nancy and the fourth, unknown. The largest number of deaths, 
(7) occurred among the puerperal psychoses. Five deaths were due 
to tuberculosis and 3 to carcinoma. Autopsies were performed on 7 
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of the subjects, but in only 2 of these was the brain examined; in 1 
case the brain presented* a cerebral edema, and in tlie other showed 
marked congestion and neuronophagia. 

Follow-up Investigation. Follow-np visits were made in 53 in- 
stances, in 10 of which, however, no information about the patients 
could be obtained, so that completed reports number 43. 

The last patient included in our series was discharged from the 
hospital in December, 1925, so that all cases have been disposed of 
practically one year or more, and a. large percentage returned liome 
a number of years ago. Thirty-six of the patients liave remained 
mentally weU since their stay in the hospital and have resumed their 
former occupations. One of the 36, however, died four years after 
discharge, but his psychic health was unimpaired until the time of his 
death. He was a printer, and the etiologic factor was probably 
lead; he dropped dead while working at his macliine, so that liis 
death was probably of cardiac origin. ^ 

Five of the patients whom we investigated since their return liome 
had second attacks. The first of this group was an Italian male who 
had a postinfluenzal psychosis and was discharged cured, although 
it is proper to say that he could not speak Englisli and his supposed 
cure may have been due to the fact that he became quiet, whereas 
formerly he had been disturbed. In any event, after his discliarge 
from the hospital he became worse and committed suicide six months 
later. Another patient, a woman, aged twenty-fom* ^’’ears, had a 
recurrence of her psychosis from which she also recovered and at the 
present time is normal mentally. This patient 1ms pulmonary 
tuberculosis. > The third was a male, aged fifty-five years, who was 
discharged as improved but never entirely regained his health. He 
was discharged against advice and died six months afterward. He 
had chi'onic bronchitis asthma. The fourth case was a white 
woman, aged fiftj^ years, whpse first attack of mental illness lasted 
onljr eleven days and the etiologic factor was thought to be mitral 
stenosis. She had a second attack during which she was committed 
to the mental department at Byberry and subsequently was paroled 
from that institution. The fifth patient who had a recurrence was 
a white woman, aged twenty-five years, who became mentally ill 
six weeks after delivery and recovered ratlier quickly. Subse- 
quently, she was committed to the Pennsylvania Hospital for 
Mental Diseases and again recovered her mental health. It is 
wortliy of note that this woman later died of pulmonary tuber- 
culosis; the frequent occurrence of intrathoracic disease is significant. 
Two of the cases about which good follow-up records were obtained 
remained broken mentally. Of the 8 patients who had had previous 
mental upsets only 4 could be located. Time of them have re- 
mained mentally well until the present time; the fourth is a woman 
who has pulmonary tuberculosis and she has had a third attack. 
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Discussion. As mentioned before, we have omitted alcoholics 
and seniles and many cases of influenzal and puerperal psychoses. 
Some conditions which frequently are complicated by mental 
symptoms are missing from om’ list of etiologic factors, such, for 
example, as primary anemia and diabetes mellitus; their absence is 
probably due to the fact that the records of those patients are usually 
not filed under the heading “toxic psychosis.” Furthermore, a great 
many patients who have mild mental symptoms which occur in the 
course of Iddney, liver, cardiac and pulmonary disease have not 
been included, as they are not customarily transferred to the 
psychopathic department as long as they do not upset the ward to 
which they have been assigned. We are fully aware of the frequency 
with which mental symptoms occur in all of the foregoing conditions. 

The history of the onset in a great many of our 100 cases was 
sudden; quite a few of the records read “Patient picked up by the 
police and brought to the hospital.” The abruptness of onset should 
be enough to put the diagnostician on his guard as to the possibility 
of a toxic psychosis, especially if paresis and other forms of organic 
cerebral disease can be excluded. A toxic psychosis may simulate 
very closely dementia precox and it is here that the differential 
diagnosis must be very carefully considered. The family histories 
in instances of patients who have dementia precox usually reveal 
nervous or mental disease in some form, whereas, as we have 
mentioned above, very few of our cases had bad mental heredit3^ 
Hallucinations and delusions of persecution are common to both 
forms of mental disease. The patient with a toxic psychosis is 
usually more talkative, more excitable, and the symptoms in general 
are more bizarre than those of dementia precox. Many individuals, 
psjThotic from a toxemia, early become partly disoriented, a symp- 
tom which does not so quicldy occur in an adolescent psychosis. T o 
differentiate the two conditions it becomes evident, therefore, that a 
most careful and exhaustive physical examination is necessary, 
especially if a fever or signs of toxemia are present. The physician 
to whose care the treatment of any'^ group of patients with mental 
symptoms falls should be fully aware of the possibilities, and if not 
equipped .liimself to ferret out the cause, he should call into consulta- 
tion an internist. Every psycliiatrist; however, should have a good 
fundamental training in internal medicine, without which ho is 
frequently lost in a sea of uncertainty. It is needless to say that 
psychoanaly’sis will not aid in the diagnosis of the group). 

The toxic factor in the psychoses is not confined to the group of 
cases which we have discussed, but is a very important one in all 
mental diseases, especially dementia prccox, although the exact 
nature of the toxemia is usually elusive. 

The prognosis, generally speaking, in an ordinary toxic case is good 
and the list of recoveries is large. The number of deaths, 30 in our 
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series, attests to the severity of the under) vinp" ? 

which render the prognosis ipelo^ SE^^ 

Summ^. The analysis of the cases admitted to the observation 
ward of the psychiatac service of the Philadelphia GenerSmofai 
reveals that many o these patients suffer from varioS S o 
toxemias and pliysical defects which mve rise tn * 

of a toxienat™. The frequency of SlTm & 
tive that ®ch mental case be studied most thoroughh- from 

history and physica standpoint to determine if such acto.rexht 
Ihe range of etiologic factors is wide. ^‘it-cois exist 
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Annals of the Picicett-Thomson Research Laboratory (V'oi- 
ume III). By D. Thomson, O.B.E., M.B., Ch.B. (Edin.),, 
D.P.H. (Came.), Hon. Director, Pickett-Tliomson Researcl) 
Laboratory, St. Paul’s Hospital, London and R. Thomson, 
M.B., Ch.B. (Edin.), Pathologist to the Pickett-Thomson 
Research Laboratory. Pp. 316; 57 illustrative plates. Balti- 
more: The Williams & Wilkins Company, 1927. 

Volume HI of these Annals is entirely devoted to the Strepto- 
coccus Group. It is an attempt to differentiate graphically and 
otherwise between the large numbers of varieties of streptococci. 
It is an effort also to compile a reference work of value to the research 
worker, an attempt to present to hi m a more or less organized mass 
of information on the work which has been done on the subject up 
to the present time. 

There is presented a full account of the bacteriologic researches 
describing the streptococci— as to their morphology, cultivation, 
staining, cultural characteristics on various media, technique for 
isolation, biochemical reactions, soluble products, virulence, immun- 
ity reactions, filtrates, mutations and pleomorphism. There is also 
included a historic review of streptococci described in the past, 
various classifications including that by the use of Crowe’s differen- 
tial medium, and a complete bibliography. A most valuable aid 
to the research worker is presented in 57 full-page illustrative 
plates which contain 385 very exceptional photomicrographs. Five 
of these plates are in color. 

The Volume is to be recommended to the research vvorker; it \\ ill 
undoubtedly help him to see clearly the problem that is before 
him and enable him better to avoid the mistakes which have been 
Wade in the past. 


Idiosyncrasies. ' By Sir Humphrey" Rolleston, Bart., K.C.B., 
F.R.C.P. Fp. 119. London: Kegan Paul, Trench, Trubner & 
Co., Ltd., Broadway House, Carter Lane, E. C., 1927. Price, 2/6. 

This handy little volume. No. 8 in the IMedical Series of Psyche 
iMiniatures, is an interesting disquisition by an able author upon 
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the current opinions on the subject of idiosyncrasies, “the abnor- 
mal reactions in an otherwise normal person, which may be either, 
on the one hand, greatly exaggerated or, on the other hand, greatly 
diminished,” as JSnding theii’ expression clinically in the diseases in 
which hypersensitiveness is a proven or a suspected factor. 

R. K. 

Annals of the Picketi’-Tho:mson Research Laboratory (Vol. 
W, Part I). By Da’V’id Thomson, O.B.E., M.B., Cii.B. (Edin.), 
D.Ph. (Cajhj.), Honorary Director, Pickett-Thomson Research 
Laboratory, St. Paul’s Hospital, London; and Robert Thojison, 
M.B., Cii.B. (Edin.), Pathologist to the Pickett-Thomson 
Research Laboratory. Pp. 250; 49 photographs. Baltimore: 
The Williams & Wilkins Company, 1928. • 

VoLUJiE IV of these Annak, devoted to the pathogenic strepto- 
cocci, is presented in two parts. Each part appears in a separate 
volume and includes four monographs. The streptococci are 
examined in relation to the different diseases with which they can 
be identified, and a separate monograph compiled on each disease. 
Part I includes the four completed monographs; 

1. The Role of the Streptococci in Rheumatic Fever. 

2. The R61e of the Streptococci in Chorea. 

3. The R6ie of the Streptococci in Erythema Nodosum. 

4. The Role of the Streptococci in Carditis. 

The streptococci isolated from cases of rheumatic fever by Small, 
Birkhaug, Barlow and others are presented to the research worker 
in 49 remarkably clear photographs, illustrating certain of their 
cultural characteristics and morphology. 

This volume includes only the first four of the monographs 
dealing with pathogenic streptococci, a subject which will be 
completed in the further volumes now in preparation, to wit; 
Vol. W (Part H), Vol. V, Vol. VI and Vol. VII. This volume is, 
therefore, especially important as a unit in the proposed compre- 
hensive study of pathogenic streptococci which will undoubtedly 
aid materially in identifying the great majority of the many varieties 
of streptococci. W. K. 


Convalescence. Historical and Practical. By John Bryant, 
M.D. Pp. 269; 94 illustrations. New York: The Stm’gis Fund 
of the Burke Foundation, 1927. e 

This work contains a miscellaneous collection of chapters wliich 
deal primarily with the subject of convalescence. The book, how- 
ever, is not in any sense a textbook or handbook on the subject. 
The first fifty pages are devoted to a chronologic review of the 
subject and then follow chapters on the Burke Relief Foundation, 
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Total X Fotos. By Db, DEms Mdlbbe Dir. 

Pp. 57; 38 fflustrations. Bandoeng: G. C. 1. \ an uorp 

1927. Price, $1.80. 

In this short monograph, the ofth^entire^body at 

advantages for making radiograms ^ P readily made 

10 meters. In most roentgen Imoimt 

at a target film distance of 2 meters. A nractical medical 

ot dMon fa approximately InmeatK 
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because of the time, of the exposure, move statuettes, wood 

forth. The value of roentgenographs of pain S ’ ‘ E. P. 

carvings, and so forth, are illustrated an isc 
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sHcv.able part of the y. ^''“'1 Inltal hboratorv hut one ivoiild 
, The hook may be «=rfyXt“w^ 
hardly consult it for autboii failed to mve more recent 
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Exercitatio Anatomica de Motu Cordis et Sanguinis in Ani- 

MALIBUS. By WiLLmi Harvey, M.D. Tercentennial Edition. 

With an English Translation and Annotations by Chauncey H. 

Leake, Professor of Pharmacology, Universit}^" of California, 

Pp. 154; 10 illustrations. Springfield, Illinois: Charles C. 

Thomas, 1928. Price, $3.50. 

Among the more permanent reminders of the Harvey Tercen- 
tenary— an anniversary worthily celebrated in many countries and 
in many ways— none is more satisfactory than Leake’s Tercentennial 
Edition, which with Keynes’ Nonesuch edition, and Lier’s publica- 
tion, will probably remain the last word in Harvey editions for 
some time to come. From the new and vigorous Thomas press, 
this volume presents a novel format on excellent paper with the 
pleasing Caslon old style tj^je. 

Following a facsimile of the original Latin edition of 1628 is the 
author’s translation, the third to be done into current English idiom. 
This is admittedly free and is designed to replace the somewhat 
stilted phraseology of Willis’ standard English version, which, 
however, has been used as a “pony” guide. Occasional illuminating 
but not oppressive footnotes have been inserted. A comparison 
of the two translations soon convinces one that Doctor Leake has 
succeeded in his object of making Harvey’s treatise more attractive 
to modern readers without loss of accuracy. A translator’s post- 
script, a chronology of Harvey’s life, and a rather scanty index 
conclude the volume. E. IC. 


Modern X-ray Technic. By Ed. C. Jerman. Pp. 260; 110 
illustrations and charts. St. Paul, Minneapolis: Bruce Publish- 
ing Company, 1928. Price, 15.50. 

This book outlines simply some of the principles involved in 
roentgenography. The author has arranged at the end of some 
chapters a catechism -which should greatly facilitate students of 
the branch of medicine and technicians. There are several conclu- 
sions drawn by the author that cannot be accepted without com- 
ment. 

1. Registry of Technicians. It is questionable whether this 
registry should be supported by roentgenologists. 

2. The Curved Bucky Grid. The late Dr. Caldwell was one of 

the earlj;- investigators of the method described for reducing the 
^condary relations by a grid. He recommended a curved grid, 
by some advantages that are not possessed 

over the cur^ letter has a greater number of advantages 

IS probably more universally used. 
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Except for some of the special examinations, the author has con- 
sidered most of the routme examinations. The illustrations ot the 
technique and the resulting roentgenogram are well illustratea. 
I have no doubt that this book will serve a useful purpose in supp y- 
ing the need of students and technicians interested in roentgeno- 
graphy. 


Problems in Surgery. By George W. Cbile, M.D. 

49 illustrations. Philadelphia; W. B. Saunders Company, 19 o. 

Price, $4.00. 

The reader needs no introduction to the author of this little book. 
It is not a textbook in any sense of the word. It is rather a trea ise 
on six different subjects, in every one of which the author is qua i e 
to express an opinion. His first talk on management oi acu e 
infections is concise and to the point. The essay on the bad-risK 
patient lies well witliin the field that tins writer has so extensively 
explored. The chapter on diagnostic and operative cMm® 
excellent one. The Reviewer recommends the reading or tms wor c 
by every one interested in better surgical results. 


Neurological Examination. By Charles A. McKendkee, 
A.B., M.D. Associate, Department of Neurology, Collie ot 
Physicians and Surgeons, Columbia University; Associate i ysi- 
. cian. Neurological Institute, New York. Pp. 280 ; 88 illustra- 
tions. Philadelphia and London; W. B. Saunders Company, 
1928. Price, $3.25. 

The study of the signs and syndromes shows lucid and inclusive 
treatment. A generous allotment of space for examination ot tne 
cranial nerves gives another valuable section. _ 

As the reviewer sees it, the weakness of the book lies in the 
lion on Mental Status, made distressingly short-'l2 pages out of 280 
-and at that, more than half of the subject matter is vTittcn by a 
psychologist, who further wastes space by padding her thcnm witii 

historic data. 


Diabetic Mvnual for 1^ATIENTS. By Dr. Henry J. John. 
Director of the Diabetic Department and Laboratories of the 
Cleveland Clinic. Pp. 202; 42 illustrations. St. Louis: The 
C. V. ISTosby Company, 1928. Price, $2.00. 

This book is another of a rather frequent type written for the 
diabetic patient. The author discusses among other things those 
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conditions that influence the course of the disease, the role of blood 
and urine sugar, insulin treatment and dietetics. At the end of 
the book there are the usual tables of food values and recipes. 
The subject is presented in a very lucid style that will permit the 
laity to obtain a knowledge of this condition. L. J. 


A Short History of Medicine. By Charles Singer, M.A. 
M.D., D.Litt., Fellow of the Royal College of Physicians of 
London, Lecturer on the History of jMedicine in the University 
of London. Pp. 3G8; 142 illustrations. New York: Oxford 
University Press, American Branch, 1928. Price, $3.00. 

Like all the author’s medicohistorical writings, this book is 
fresh, thoughtful, interesting and correspondingly valuable. Even 
though it is a discussion of the principles of medicine from the 
historical standpoint more than a history of medicine in the tradi- 
tional sense, it is a valuable adjuvant to such a history for the 
medical reader. It is addressed chiefly, however, to the intelligent 
layman. For him, more concerned with principles, sufficiently 
elucidated with cognate explanations, than with a detailing of all 
the strictly medicohistorical facts, it is even more valuable than 
a conventional liistory, with the added recommendation of moderate 
cost. 

Following the chronologic approach, the author discusses in turn 
the medicine of Greece and its heirs, the Middle Ages, the Renais- 
sance, the period of Consolidation (1700 to 1825) and the period of 
Scientific Subdivision (from 1825 on), to which last almost half the 
book is devoted. Emphasis is placed on the development of ideas 
rather than on the lives of those enunciating them, while the author’s 
individual ideas, too, are often apparent. A vitalist in company 
with Aristotle, Harvey, Hunter, Claude Bernard, Job. Muller and 
Virchow, he believes that “there is a principle in living things that 
cannot be expressed in physical or chemical terms.” Recognizing 
that this is not a useful point of view in modern medical research, 
nevertheless he sees no reason for abandoning it as a point of view 
that makes existence intelligible. Certainly all must admit that 
mechanism, while contributing many useful scientific explanations, 
has thus far totally failed to explain life. 

Together with a rational survey of an extensive field, the author 
has combined in small space a surprisingly large number of interest- 
ing historical facts and illustrations, many not easily available 
e sewhere. We heartily recommend the book to thoughtful medico 
and layman alike. 
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NEW BOOKS. 

Report on Mussel Purification* By B. W. Dodgson, M.D. (Lond.), 
M.R.C.P., (Bond.), M.B.C.S. (Eng.). Pp. 498; illustrated. London: 
His Majesty’s Stationery Office, 1929. Price, £1 Is. 

Spinal Anesthesia.* By Chaules H. Evans, M.D. Pp. 203; 41 illustra- 
tions. New York; Paul B. Hoeber, Inc., 1929. Price, 85.50. 

Harvey Lectures, 1987-1928.* Pp. 280; illustrated. Baltimore: Williams & 
Wilkins Company, 1929. Price, S4.00. 

Mahria Problems.* By Frederick L. Hoffman, LL.D. Pp. 207. New 
York; Prudential Insurance Company, 1928. 

Thyroxine.fi By Edward C. Kendall, M.S., Ph.D., D.Sc. Pp. 265; 38 
illustrations. New York; The Chemical Catalogue Company, 1929. 
Price, S5.50. 

Clinical Physiology.* By Robert John Stewart McDowall,_ D.Sc., 
M.B., F.R.C.P. (Edin.). Pp. 383; 4 illustrations. Philadelphia: D. 
Appleton & Co., 1928. 

Te.vtbooh of Clinical Neurology.* By M. Neustaedter, M.D., Ph.D. 
Pp. 602; 228 illustrations. Philadelphia; F. A. Davis Company, 1929. 
Price, 86.00. 

The Story of Modern Preventive Medicine.* By Sir Arthur Newsholme, 
K.C.B,, M.D., F.R.C.P. Pp. 295; 9 illustrations. Baltimore; Williams 
& Wilkins Company, 1929. 

Medical and Allied Topics in Latin Poetry.* By Heinrich Oppenheimer, 
D.Lit., LL.D., Ph.D. (Lond.), M.D. (Heidelmrg), M.R.C.P. (Lond.). 
Pp. 445. London; John Bale, Sons and Danielsson, Ltd., 1929. Price, 
303. 

Surgical Clinics of North America. {Mayo Clinic Number) February, 1929. 
Pp. 247; 141 illustrations. Pliiladelphia; W. B. Saunders Company, 
1929. 

Spasmophilia.* By Edward G. Wrightsman, M.D. Pp. 155; 24 illustra- 
tions. Boston; Richard G. Badger, 1929. 

NEW EDITIONS. 

An Index, of Di ffcrcnlial Diagnosis of Main Symptoms.* Ediled by llEnnEiiT 
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Can the Gall Bladder Empty Through Duodenal Biliary Drainage? 
Is the Gall Bladder the Source of “B” Bile? A Cholecystographie 
Study of Biliary Drainage.— In 1917, the late Dr. Meltzer pubUshed in 
tlie American Journal of Medical Sciences an article upon disturb- 
ances of the law of contrary innervation in diseases of the bile duct and 
gall bladder, inserting at the end of his paper a foot note which read as 
follows: “In experiments with magnesium sulphate I observed that 
the local application of a 25 per cent solution of that salt upon the 
mucosa causes a completely local relaxation of the intestinal wall. It 
does not exert such an effect when the salt is administered by the mouth. 
The duodenal tube, however, apparently has reached an efficient prac- 
tical stage. I therefore make the suggestion to test in jaimdice and 
biliary colic the local application of 25 per cent solution of magnesium 
sulphate by means of ^e duodenal tube.” This paragraph has occa- 
sioned a great deal of controversy in medicine in the past few years 
because of the clinical application of this suggestion of Dr. Meltzer, 
Lyon {Arch. Int. Med., 1929, 43, 147) was the first to grasp the signifi- 
cance of tills statement and through his earnest efforts the metliod 
suggested to drain the gall bladder has been extremely vddely used 
throughout this country and Europe. However, there has been 
considerable controversy and discussion as to the merits and the value 
of this particular clinical procedure. In order, as the author says, to 
^ttle the question definitely, a study was made in association with 
Dr. Cole on the cholecystographie eiddence of biliary drainage. At the 
same time a chemical study was made of the bile drained from the 
ga bladder by means of the duodenal tube. Before starting the 
results, Lyon discusses briefly the surgical, experimental, 
show chemical proof that has been brought forth to 

and that contracts by its own intrinsic musculature 

sphincter play pressure and action of the 

piay no important part whatever in this physiologic act of 
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emptying the viscus. In the present study 19 patients were selected for 
study, the idea being to make roentgenograms of the gall bladder 
sixteen or eighteen homs after the ingestion of tetraiodophenolphtha- 
lein. These people had or were presumed to have gall-bladder disease. 
Each one took a dinner rich in fat at 6.30 p.m. Three hours later they 
started the ingestion of the dye, a total of 3.5 gm. being given them. 
At 8 o’clock the next morning, the stomach being empty, a tube was 
passed, controlling the location of the bulb with the Roentgen ray after 
taking the gall-bladder picture. Thirty-three per cent magnesium 
plphate, and in some cases 10 per cent peptone or 30 cc. olive oil, was 
injected tlnough the tube. The bile was subsequently drawn through 
the tube and tested for iodin. Several hours later, after a fat rich meal, 
they were again examined by the Roentgen ray. Results: Four 
patients were discarded. The remaining 15 were divided into two 
groups. In Group I there were 8 patients who showed in practically 
every case a complete reduction in the size of the shadow of the gall 
bladder and in each patient there was a mai’ked variation in the iodin 
contentof the “B” bile and “C” bile. The “B” bile containedfrom 3.4 mg. 
of iodin per 100 cc. of blood to 9.6 mg., whereas the “C” bile varied 
between 0.42 and 3.2 mg. In the remaining 7 patients the results were 
not so satisfactory, due to the failure of the dye to show the gall bladder, 
inability of the patient to take the capsule satisfactorily, or for some 
other reason. \^iile the reduction in the size of the shadow in these 
cases was not satisfactory, nevertheless, the iodin content of “B” bile 
was infinitely greater than the “C” bile. The author concludes as a 
result of the study that the question of genesis of “B” bile and “C” bile 
is definitely settled; that the gall bladder empties its contents by means 
of ite intrinsic musculature; that good specimens of bile may be obtained 
by intraduodenal stimulation of magnesium sulphate; that specimens 
of gall-bladder bile are therefore procurable for chemic and bacteriologic 
study; and that we can now turn our attention to the investigation of 
the value of duodenal biliary drainage as an adjunct therapeutic agent 
in various problem diseases. The author has covered his subject well 
and has presented his work satisfactorily, so that in truth there can be no 
question as to the physiologic response of the gall bladder to intraduo- 
denal stimulation. The only question of a controversial natxire that he 
has not answ'ered is: why gall-bladder drainage for the purpose of treat- 
ment, not diagnosis, when a fat-rich meal apparently may cause exactly 
the same sequence of events as the magnesium sulphate lavage? 


Myocardial Disease and its Gastric Masquerades.— Rtesman (J. 
Am. Med. Assn., 1928, 91, 1521) presents some very timely words of 
warning to the gastroenterologists in reference to tlm frequency Avilh 
which gastric symptoms obscure the true underlying patliologic process 
of disease. These observations are particularly pertinent when one 
remembers the tendency of the man limiting himself to a small spocialtv 
to neglect a thorough survey of the patient. Right brief case reports 
arc given, all of Avhich are used for examples to illustrate the frequenev 
with which cardiac disease produces evidence of gastric dvsfunction. 
1 he obvious Avay of preventing thasc diagnostic errors, wliich might 
pro\e \cry serious, is to make a thorougli e.vamination of the patient • 

SS.""' ” of i'k 
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Treatment of Vertebral Tuberculosis by the Spine Fusion Operation. 
— Hibbs and Risser (,/. Bone and Joint Surg., 1928, 10, 805) states tliat 
tlie operative mortality was only nine-tenths of 1 per cent, all of whom 
were poor risks. It seems undoubtedly true that the results of tliis 
series would have been better if the cases had been operated upon 
ea^l3^ Analysis of these facts shows that mortality and lowered 
resistance to tuberculosis is directly proportionate to the number of 
local manifestations of the disease. The percentage of deaths in tlie 
group having two spinal foci was 36, as contrasted with 26 in tlie entii-e 
series. Fifty per cent of the series complicated by hip-joint tuberculosis 
had a fatal termination and all of tliese who had tuberculous peritonitis 
or nephritis died. In tliat group, in wliich Nature had made an attempt 
at elimination of motion by an area of natural fusion of posterior verte- 
bral elements, there were only 13 per cent of deaths and not one was due 
to tuberculous peritonitis. Thus it would seem that early elimination 
of motion in all diseased joints would increase the patient’s resistance. 
Any treatment to be most effective in vertebral tuberculosis must be 
applicable to children, as most cases occur in children. Fusion takes 
place more rapidly in them and their recuperative powers are better. 
The enforced inactivity over long periods of time, so commonly used in 
tlie treatment of this disease in children is detrimental to their physical 
and psychologic development. Furthermore, tliere is no justification 
in the hope tliat all diseased joints become fused by such means. The 
diagnosis of tuberculosis of the spine should be possible very early, 
by Roentgen ray and physical examination. The hope of improving tlie 
results in the future depends upon tlie education of tlie medical profes- 
sion in the methods of early diagnosis and upon tlieir urging immediate 
operation. 


The Blood Supply to the Appendix.— Kostee and Weintrob (Arch. 
Surg., 1928, 17, 677) state tliat the macroscopic observations on tlie 
blood supply to the normal appendix show that the appendicular arterial 
tree is remarkably constant in its architecture. The definite determina- 
te?^ vf pto two layers, the richer of which is the deeper and 

® ^ distinct blood supply to the mucosa are undoubtedly of 

importance. Attention is again draira to tlie remarkable 
spiral character of the appendicular branches of tlie 
> an subsequent orders. From analogy with otlier organs 
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in 'wliicli this type of vessel is found; for example^ the uterus, intestine, 
urinary bladder, and so forth, this tortuosity speaks for a structure 
which is constantly changing in shape and in caliber. The next striking 
point about the blood supply is its richness and profuse anastomosis. 
This again is analogous to the condition found in organs subject to 
vascular obliteration, for example, the heart. The number of fat 
vessels found in the mesoappendix, seems to be out of proportion to 
that necessary to nourish a similar amount of fat and the close parallel- 
ism between the prominence of these vessels and the extent of the 
inflammatory process in the appendix suggests that these vessels play a 
compensatory role. 


Diverticulosis of the Appendix and Pseudomyxoma Peritonei. — 
Choyce, Eandall and Gabdha.m {Brit. J. Surg., 1928, 16, 62) note that 
the main interest of diverticulosis of tlie appendix lies in the relation of 
the condition to pseudomyxoma of the peritoneum. Diverticulosis of 
the appendix appears to be a condition of only moderate rarity. It can 
be said with certainty that diverticulosis of the appendix is a much less 
rare condition than pseudomyxoma peritonei. On the otlier hand, 
those cases of pseudomyxoma peritonei which have originated from the 
appendix have been shown in nearly all cases in wdiich the appendix has 
been fully investigated, to be associated with diverticula. It appears 
then that diverticula of the appendix frequently, but not necessarily, 
lead to a pseudomyxoma of the peritoneum. It remains to decide the 
additional factor which must be present for a diverticulum to lead to 
pseudomyxoma peritonei. The presence in many of the recorded early 
cases of an omental mass in the region of tlie pseudomyxomatous appen- 
dix and the fact that pseudomyxomatous nodules in the omentum have 
come to be regarded as a characteristic sign in the early stages of the 
disease, suggest together that the omentum is closely connected with the 
production of pseudomyxoma peritonei. 

An Experimental Study of Muscle Atrophy.— Lipphi an and Seug 
{S^Lrg. Gynec. and, OhsL, 1928, 47, 512) say that the muscle atrophy that 
follows the fixation of a limb is small in degree and is not appreciable 
before the lapse of at least a month. It is not comparable to the atrophy 
caused by nerve section, tenotomy and arthritis either as regard its 
onset or the proportions that obtain in these conditions. The atrophies 
that follow tenotomy, nerve section and arthritis are extremely rapid 
in onset and the progression is almost equally as brisk in all tliesc 
conditions. The muscle atrophies that follow tenotomy and nerve 
section are due to cessation of muscle formation and arc therefore, dis- 
use atrophies. The atrophies tiiat follow e.xpcrimental arthritis are 
preceded by muscle relaxation, "muscle collapse” and the subsequent 
course is the same as that which obtains following tenotomy and nerve 
section. It is, therefore, reasonable to conclude that arthritic atrophy 
i.s also a disuse atrophy. Tlic muscle disuse, however, is not caused bV 
voluntary immobilization or external fixation, but is due to the “mu.=cfe 
collapse.” Hence the theoretical and exjjcrimenta) evidence leads to 
the inference that .although arthrogcnic atrophy must be considered a 

disuse atrophy, it is not due to immobilization but it is caused bv a 
reiiex mechanism. ^ 

Viiu 177, NO. 4, — .irr.n., 1970 CO 
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Suprarenal Transplantation and Organotherapy in Addison’s Disease. 
—Fairly satisfactory results in the treatment of Addison’s disease having 
been reported by a number of workers who administered large daily 
doses of fresh whole suprarenal gland, Erich Leschke {Med. Klin, 
1928, 24, 1268) undertook to employ this treatment in a girl, aged 
twenty-eight years, suffering from a severe grade of Addison’s disease 
presumablj’’ due to tuberculosis. After the treatment had been con- 
tinued for four and a half months without any benefit, the patient had 
lost so much ground that tire prognosis seemed hopeless. At this time 
tlie opportunity arose to obtain the greater part of a normal suprarenal 
gland from a patient at operation. This was implanted directly at the 
time of operation into a pocket in the abdominal muscles of the girl 
with Addison’s disease. The results were extraordinary. The patient 
regained her appetite, her strength returned, the blood pressure rose 
from a level of 85 mm. to between 110 and 125, blood sugar became 
normal, and the skin pigmentation diminished rapidly. Menstruation 
which had long been absent appeared eight days after transplantation 
and has since worked regularly. There was also a marked growth of 
axillary and pubic hair. Shortly after transplantation it became impos- 
sible to continue the administration of fresh suprarenal glands as tliese 
could not be obtained, but treatment was continued with extract of 
the whole gland and injections of arsenic. Ten months after the trans- 
plantation the patient was still well and entirely without symptoms. 
Leschke suggests that the carrying out of such a procedure may give 
patients with tuberculosis of tke suprarenal gland a sufficient period 
of restored heaWi to permit a cure of tuberculosis and restoration of 
function in tlie remainder of the damaged gland and, may, therefore, 
offer considerable prospect of bringing about a permanent cure of the 
disease in a certain proportion of patients. 


A New Procedure in the Treatment of Graves’ Disease.— The well- 
established fact that residence in high altitudes is markedly beneficial 
to a large proportion of patients with exophthalmic goiter led Heinrich 
Lax {Klin. Wchnschr., 1928, 7, 2295) to carry out a series of very care- 
fully controlled observations on the treatment of a group of such 
patients in a cabinet in which they could be subjected to reduced 
atmospheric pressure. Repeated accurate determinations of the basal 
metabolism were made upon all patients and a group was retained 
untreated to serve as controls. In addition to this method of control 
cbftn studied for a period of four days in the air 

Thp ^ pressure remaining normal — a fact unknown to tliem. 

n seected for treatment comprised those with clinically 
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typical cases of medium to severe degrees. The basal -metabolism 
readings before treatment varied from +30 to +100 per cent. Each 
patient was exposed daily to tlie reduced pressure treatment for a period 
of four hours and the treatment was continued for from two to three 
weeks. Forty patients were so treated; all other forms of therapy 
having been omitted for a period of four weeks prior to the institution 
of treatment. Of these 29 showed pronounced reduction in the basal 
metabolism, several became normal, and marked improvement was 
shown in the subsequent symptoms of the disease. These patients were 
observed for second periods of time up to nine months during which they 
maintained the improvement in most cases. Several patients who failed 
to improve were later sent to high altitudes where they also showed no 
response. The author believes that the rapid and temporary reduction 
in atmospheric pressure as produced in these cases is perhaps more 
beneficial than prolonged residence at a high altitude and he is under the 
impression that still better results are obtained when the atmospheric 
pressure in the chamber is suddenly’’ changed several times during each 
period of exposure. He feels that these results indicate that the chief 
virtue of treatment in high altitudes is due to the reduction of atmos- 
pheric pressure. While holding this view he admits that other benefiits 
result from residence in high altitudes but he feels that a preliininary 
period of treatment and observation in the reduced-pressure cabinet is 
of great value both as a therapeutic measure and as a method of deter- 
mining in advance whether or not a patient should be sent to a high 
altitude. 
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Asthma in Children.— Pushkin and Fineman {Am. J. Bis. Child., 
1929, 37, 39) have compared the application of local passive transfer 
of human hypersensitiveness or the indirect method with the scratch 
and intradermal skin tests or the direct method. They tested 18 
asthmatic children from seven months of age to fourteen years by each 
method, using 33 protein extracts. They used dried powdered extracts 
for the scratch tests and fluid extracts for the intradermal test. These 
children were watched over a period of two years. The total number 
of tests performed in this series was 3252. The total number of positive 
reactions ranging from questionable to 4+ obtained by the scratch 
technique with the direct method was 92. On checking up this group 
only IS reactions were found in the same cases with the indirect method. 
The total number of positive reactions ranging from positive to 3+ 
obtained by the intradermal technique ivith the direct method was 
104. Checking these cases with the indirect method, only 24 positive 
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reactions were obtained. Comparative tests between the scratch and 
intradcrmal technique with both the direct and indirect methods 
showed that the total number of positive reactions obtained by the 
scratch technique with the direct method was 92. Of these 80.5 
per cent were negative with the indirect methods The corresponding 
tests with the indirect technique by the direct method showed 50 
positive reactions. Of these 83.5 per cent Avere negative Avith the in- 
direct method. The total number of negative reactions obtained by 
the scratch technique with the direct method Avas 496. Of these 
3 per cent Avere positwe with the indirect method. The corresponding 
tests Avith the intradermal technique by the direct method failed to give 
positive reactions Avith the indirect method. Three children vuth 
asthma and hay feA^er reacted negatiA>^ely to pollen Avith both the direct 
and indirect methods of testing. They gaA’-e positiA^e reactions by the 
conjunctival tests Avith the dry powder. Tins result emphasizes tlie 
A^alue of the latter-men tioned teclmique which Peshkin preAuously claimed 
to be a rapid safe and reliable method in patients refractory to sldn 
tests. The indirect method of testing employed as a routine measure, 
according to these authors, is unsafe and they feel that its employment 
as a substitute for the direct method CA'^en in especially selected cases is 
not practical. 

Skin Eeactions of Patients with Eheumatic Fever to Toxin Filtrates of 
Streptococcus.— Savift, Wilson and Todd (Am. J. Dis. Child., 1929, 
37, 98) state that patients with rheumatic feA’^er gaA’^e a higher propor- 
tion of positwe skin reactions with filtrates of both indifferent and green 
streptococcus than did the non-rheumatic controls. Cases AAuth actiA^e 
rheumatic fever gaA'e a higher proportion of positive reactions with 
tliese filtrates than did those Avith inactiA^e or cured rheumatic feA^er. 
Comparing the reactions Avith unheated filtrate with those AAUth filtrates 
boiled for one hour, it was found that the boiled filtrate gaA'^e stronger 
reactions in most patients Avith rheumatic fcA^er and weaker reactions in 
most patients with inactwe or cured rheumatic fcA'^er. They did not 
find a close correspondence in the. capacity of patients to giA'-e skin reac- 
tions with Dick toxin and filtrates of non-hemolytic streptococci. Posi- 
tiA’-e reactions in patients with rheumatic fever seemed to depend more 
on the state of hypersensitiA’'eness to certain products of streptococci 
than the specificity of any one type of sti-eptococcus. 

Congenital Stenosis of the Esophagus.— B eatta' (Brit. J. Child. Dis., 
1928, 25, 237) revieAA'ed the literature comprising 60 cases of tlie con- 
genital stenosis of the esophagus and adds 5 cases in his oAAm experience. 
This anomaly is rare and there are two types. One is a membranous 
type, in Avhich there is partial occlusion of the lumen by a fold of normal 
mucous membrane. The other is a nonmembranous type in AA’hich 
there is a localized reduction in the size of the esophagus. The stenosis 
may be situated anyAvhere in the esophagus, but the most common sites 
are in the lower and upper ends. The congenital tjqje is characterized 
bj-^ an absence of pathologic changes in the Avails of the esophagus in 
contradistinction to the acquired form of stenosis. There may be 
hypertrophy and dilatation above the obstruction. Other 
a normalities do not usually accompany this condition. 
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The onset of symptoms is usually in infancy, more commonly at the time 
of weaning. The most characteristic is the regurgitation of food un- 
changed in form within a few minutes after swallowing, and this is not 
associated with pain or nausea. Adult patients may be well developed 
and well nourished but some degree of infantilism so common in children 
and adolescence. In diagnosing this condition, Roentgen ray and 
endoscopic examination are most helpful. The prognosis in the 
membranous type is good when treatment is proper and complete 
recovery usually follows. In the non-membranous variety, the outlook 
is not unfavorable as regards life and some of the patients live to an old 
age, but in the latter form, the relief of symptoms is more difficult and 
severe restrictions in solid food are generally necessary throughout life. 
In treating the membranous variety, gimdual dilatation with bougies is 
checked by endoscopic examinations until the membrane has been 
destroyed. In the non-membranous form, dilatation is likely to be 
successful, but is attended with considerable risk of rupture. In 
stenosis at the lower end, excision may be considered. 

Classification o£ Heart Disease in Children. —Wilson, Lingg and 
Ceoxfoed {Am. Heart J. 1928, 4, 197) observed 500 children ranging 
in age from two to twenty-two years and he found that four-fifths 
presented a history of rheumatic disease. Congenital heart defects 
occurred in 50. In 18 of these there was subsequent rheumatic infec- 
tion. Children with possible heart disease, where systolic murmurs were 
heard between the second and fourth interspaces, retained the same phy- 
sical signs without progress over a period of years. They found that the 
average age at the onset of the rheumatic infection was 7.3 years. In 
half the children the onset occurred between the ages of six and nine 
years. Rheumatic infection is principally seen in children of the grade- 
school age. It has been observed that from the age of twelve years the 
tendency to infection diminishes. Three-fourths of 413 children with a 
rheumatic history developed definite heart disease and the remaining 
one-fourth were potential heart-disease patients. The heart is probably 
always involved to some extent at the time of the first infection, although 
marked involvement was noted in only 63 per cent within one year of 
the onset. The associated manifestations of ^ rheumatic infection were 
not indicative of the degree of heart involvement. Growing and joint 
pains seemed to bear the same relationship to heart involvement as 
polyarthritis or chorea. The degree of heart involvement was closely 
related to the number of attacks of carditis. In this series 12 per cent of 
the children died and 88 per cent of these deaths were due to rheumatic 
heart disease. 


The Value of Parathyroid Hormone for the Organism.— Waltner 
{Monatschr. f. Kindcrh., 1928, 40, 317) gives as one of the causes for 
rachitic disturbances in calcification the hypertrophy or increased func- 
tion of the parathyroid glands. Increased function of the parathyroid 
glands in rickets mobilizes calcium from the bones or hinders the normal 
deposit of lime. With a marked decrease in the function of the para- 
thyroid and a positive calcium balance, disturbances of the osseous 
system will occur. Experiments show that excess as well as deficiency of 
parathyroid hormone causes a change in the bones. The presence of a 
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certain amount of parathyroid hormone is necessary for a normal 
development of the skeleton . Removal of the parathyroid glands means 
absence of parathyroid hormone, and the blood cannot keep enough 
calcium absorbed in the intestines but deposits it into the soft tissue. 
Animals without parathyroid glands develop osteoporosis. When 
parathyroid hormone is present in excess, an increased consumption of 
calcium is the result. Calcium is particularly taken away from the 
osseous system. It can be seen from this that an excess of paratlyuoid 
hormone has the same effect as the lack of hormone. The phenomenon 
is analogous to the effect of insulin on the production of glycogen. 


Paroxysmal Sneezing as an Equivalent of Paroxysmal Cough of 
Pertussis. — Reichle (J. Am. Med. Assn., 1929, 92, 443) reports two 
cases and refers to a number of authorities. He feels that sneezing, if 
paroxysmal in character, may be of great value in diagnosing as an early 
symptom of pertussis. In certain young children the sneezing may 
supplant the cough either entirely or partly. These attacks of sneezing 
are typically convulsive, cause congestion of the head, cyanosis and 
exhaustion, and may end in expectoration of the usual tenacious mucus 
through the mouth and nose, as in the cough attacks. These spasms 
may be accompanied by coryza, inspiratory crow and vomiting. The 
cases reported in this article as well as those described in the literature 
have been moderately severe but not fatal. 
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Pathogenesis of Trichophytids. Sulzberger {Arch. Dermatol, and 
Syph., 1928, 18, 891). This article contains a succinct and clearcut 
explanation of the present conceptions of the mechanism of develop- 
ment of trichophytids or secondary general eruptions associated with 
an allergic state of the individual following the development of a deep 
lesion due to fungus infection. The report covprs the experimental 
production of hematogenous infection and the development of spon- 
taneous lesio"" H :;■■■■ Following intracardiac injection, the 

fungus was : i -.he blood stream at two distinct periods; 

that immediately following the injection, and again ten to thirteen days 
later. The second appearance of the organism in the blood stream is 
interpreted as spontaneous and as corresponding to the development 
In instrumental in the production of trichophytids. 

viscera JpC organism was recovered from the 
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Superficial Yeast Infections of the Glabrous Skin. — {Arch. 
Dcmafol and Syph., 192S, 18, 429) reports further on Cryptococcus 
(yeast) infections of the skin. Reference is had to the observations of 
Castellani (1927), Greenbaum and IClauder (1922), Beeson and Church 
(1926). The involution of artificially induced fungus lesions can be 
materially delayed, and their extension promoted by mechanical irri- 
tation, such as occurs with scratching. While cryptococci inhabit 
normal skins, a limited series of successful inoculations of cultures on 
their respective hosts indicates their possible pathogenicity in the 
syndrome known as seborrheic dermatitis, especially of the exudative 
type. The postulates of Koch have been fulfilled; the organism was 
recovered from the artificial lesion. It is suggested that some examples 
of infantile eczema may belong in this group. 


Cryptococcus Epidermica. — and Swartz {Arch. Dermatol, and 
Syph., 1928, 18, 692) ascribe cutaneous infection with the cryptococcus 
to poor hygiene, particularly the wearing of unboilable clothing next 
to tlie skin. They differentiate the disease which they believe to be 
an entity, from eczema as such; soap eczema of Radcliffe Crocker; 
psoriasiforme eczema of Brocq; aberrant pityriasis rosea, %yhich its 
patchy character and dry lesions may resemble; erythroderraie pityri- 
asique en plaques disseminees; premycotic mycosis fungoides; tinea 
versicolor; and epidermophytosis. They treat it with an ointment 
containing mercurochrome 0.68 gm.; salicylic acid 2 gm.; petrolatum 
and hydrous wool fat, each 16 gm. — ^with varying degrees of success. 


Hot Baths in Late Syphilis, — Hollingsworth {Arch. Dermatol, and 
Syph., 1928, 18, 736) directs attention to the ancient lineage of this 
procedure and records its inapplicability to 5 cases which were treated 
by this method with weakening effects, and no significant therapeutic 
response. The reported experiments on rabbits do not encourage the 
belief that the method will be applicable to human syphilis. Massa, 
in 1563, summarized the situation and dismissed the procedure in words 
applicable today. 


Serologic Discord in Latent and Treated Syphilis. — Sherlab, Lyons 
and MacNeal {Arch. Dermatol, and Syph., 1928, 18 , 742) compared a 
Wassermann procedure using the Kolmer and a cholesterinized beef- 
heart antigen, with the Kline, Kahn and the Vernes procedures. They 
found that by making up their series from nonsyphilitics and patients 
with untreated early syphilis it was possible to secure from 90 to 95 per 
cent agreement in the results of the three procedures. On the other 
hand, if the series were made up from treated and latent syphilitic 
patients, irreconcilable differences between the results of the tests 
developed. To this they apply the apt term “serologic discord.” Tliey 
suggest that the variations observed in the testing of a single serum are 
due to the fact that there is not one but a number of antigenic elements 
in variable proportion in the serum of the latent and treated sypJnJitic 
patient and that each test procedure singles out or reacts to certain of 
these, producing a variability in results that must be met bv the use of 
several test methods in examining of each serum. 



592 


PROGRESS OF MEDICAL SCIENCE 


Antenatal Treatment of Syphilis. — ^Nabarro {British J. Ven. Dis.i 
1928, 4, 107) reviews the literature of the subject and the article is 
correspondingly difficult to abstract. Significant points may, however, 
be quoted. Antenatal treatment of the syphilitic mother dates to the 
17th century. Johnson, in 1877, wrote on the subject in the United 
States. The results of Boas and Gammeltoft, published in 1925, are 
the most complete in Europe. The period of observation of the healthy 
children ranged from sk months to fifteen years. The following table 
is a valuable summary: 

Children (per cent). 


Treatment of mother. 

No. of 
cases. 

Syp5hlitic. 

Hcafthy. 

Syphilis not treated 

201 

96.5 

3.5 

Mercury before pregnancy; no treatment 
during 

87 

90.0 

10.0 

Araphenamin before pregnancy; no treat- 
ment during 

15 

80.0 

20.0 

Mercury during pregnancy .... 

111 

72.0 

28.0 

Araphenamin before pregnancy, mercury 
during 

26 

27.0 

73.0 

Araphenamin during pregnancy 

98 

19.5 

80.6 

Araphenamin before and during pregnancy 

7 

14.5 

85.5 


Ballantyne from the Roj'-al Maternity, Edinburgh, reports 5.1 per 
cent stillbirtlis in 138 supervised and treated syphilitic mothers as 
compared with 60.6 per cent stillbirths in 33 untreated mothers. 
Nabarro examines the child every three months the first year, twice the 
second and third years and once annually thereafter. It has been 
shown that a woman may give birth to a syphilitic child twenty, twenty- 
four, twenty-six and even thirty-seven years after infection. In the 
Boas and Gammeltoft series, 55 of 483 pregnancies in untreated syph- 
ilitic women produced 48 syphilitic and 7 healthy children from four 
to twenty years after infection. Observers agree that the mother should 
be treated during each pregnancy and early in the course of the preg- 
nancy if the child is to receive the greatest possible protection. 
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Resets of Olshausen Suspension Operation.— One of the simplest 
operations for the suspension of a retroverted uterus is that which has 
Olshausen and which consists of suturing the round 
resulte'^nf +v *J-bdominal wall. In order to determine the end 
»s operation, Bakrows {Am. J. Ohst. and Gynec., 1928, 
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16, 61) has made a comparative study of this operation and tlic Baldy- 
Webster and Simpson-Montgomery types of operation. Of 135 Baidy- 
Webster operations, 109 were traced with 88 per cent excellent results; 
of 211 Simpson-Montgomery operations, 164 were traced with 93 per 
cent excellent results; of 571 Olshausen operations, 432 were traced 
with 92 per cent excellent results. In this series of 571 Olshausen 
operations there were 7 infected wounds, the silk ligature had to be 
removed in 1 case, a round ligament pulled away from the abdominal 
wall in 3 cases, there was one sinus in the abdominal incision and in 
2 cases there was a potential hernia near the site of the knot. The 
author states that by using the braided-silk ligature doubled, one is 
able by tension in- tying the knot to cause sufficient application of the 
round ligament to the solid structures of the abdominal wall without 
serious trauma to the ligament or danger of cutting through its muscular 
tissue. In spite of the fact that previous descriptions of the operation 
have stressed the tight tying of the silk knot, he believes that it is 
important not to tie the ligature tight enough to cut through the 
ligament early or late and that many failures have been avoided on 
this account. Briefly, therefore, his analysis of the situation showed 
that the operation compares favorably with the other types of round 
ligament suspension, including its reaction to pregnancy. In spite of 
theoretical objections to the technique of the operation, it is seldom 
followed by intestinal obstruction, the silk ligatures rarely give trouble, 
while the ease and rapidity of accomplishment as well as the absence of 
unnecessary trauma to adjacent structures recommend the operation. 


Extraction of Hair Pin from Bladder.— The various types of foreign 
bodies which have found their way into the female urinary bladder 
Would make an interesting museum exhibit at a hardware show and 
one of the commonest articles is, as may be supposed, that universal 
tool of the female of our species, the hair pin. Without going into the 
details of why it gets into the bladder so frequently, it might be of 
value at some future time to be aware of the method which Sigwabt 
{Zentralbl. f. Gynak., 1928, 52, 1550) employed for the removal of a 
hair pin, especially when an operating cystoscope and forceps are not 
available. • Having located the pin through the cystoscope, he took an 
ordinary ureteral catheter and cut off the tip of it. The wire stylet 
which is supplied with the catheter was then passed through its lumen 
and a loop made on the distal end of the wire after it had passed through 
the catheter. This loop was made small enough to pass through the 
catheter channel of the cystoscope, yet large enough to slip over the 
end of the hair pin. After introducing this catheter into the bladder 
through the cystoscope, the loop was slipped over one of the ends of 
the hair pin and tlren gently worked upward until it was at the center 
of the elbow of the pin. The cystoscope w^as then withdrawn over the 
catheter and then the catheter was gently pulled through the urethra, 
drawing tlie hair pin after it without causing the patient any pain. 


Cause of Utenne Myoma Sterffity.-From tlm Gynecological Insti- 
tute of the Kyoto Imperial University comes an interesting experimental 
study by UcHiGAKi {Jap. J. Obst. and Gynec., 1928, 11, 61) who investi- 
gated the cause of sterility m cases where there is a very small myoma. 



594 


PROGRESS OF MEDICAL SCIENCE 


almost impalpable, after the removal of which the patient easily con- 
ceives. These growths are so small that it is hard to explain the sterility 
on a mechanical basis. Working with rabbits, he found that the con- 
tinual injection of an extract prepared from a myoma causes atresia 
and degeneration of the ovarian follicles, weakness of tlie muscular 
layer of the uterus and degeneration in its mucous membrane. These 
injections markedly accelerated the movements of the excised uterus 
and atropin and scopolamin have no controlling power over this acceler- 
ation so that tlie point of attack of these extracts is presumablj" in the 
muscles themselves. When rabbit were impregnated and then given 
these injections they usuallj" failed to conceive. In another experiment, 
simple laparotomy was performed with instant closing of the abdomen 
and copulation was effected after a certain period of time. In 6 cases, 
there were 4 instances of conception. However, in 6 other rabbits a 
piece of cartilage was transplanted into the wall of the uterus to simu- 
late the foreign body action of a myoma and none of them conceived. 
After the cartilage was removed, 2 of them conceived. The e.xperi- 
ments were all well controlled and Uchigaki concludes that the toxic 
influence of the myoma element on the ovarian follicles, its accelera- 
tion of tlie muscular activity of the uterus and the circumscribed pres- 
ence of myoma nodules acting as foreign bodies arc all factors in the 
production of the sterility associated with uterine myomata. 
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Concerning the Etiology of Postoperative Abscess of the Lung.- A 
Review.— As a pathologic entity, pulmonary suppuration embraces a 
variety of acute and chronic lesions, capable of differing greatly in tlieir 
mode of production, their morphologic characteristics, and their 
response to treatment. One of the outstanding manifestations of pul- 
monary suppuration is abscess which also may occur in various forms, 
each of which may be due to quite different causes. Among tlie 
commoner types of lung abscess is that which is now recognized as 
developing after surgical procedures. It has been estimated that 
approximately one-third of nontuberculous abscesses of lung follow 
operations (Wessler, 26 per cent; Lockivood, 43 per cent; Heuer and 
MacCreadj’-, 26 per cent; Homans, 57 per cent; Singer and Graham, 
32 per cent; Lambert and Miller, 25 per cent; Whittemore, 66 per cent; 
Hedblom, 21 per cent; Lord, 42 per cent; Cutler and Schlueter, 29.6 per 
cent [515 ^ 1908 cases collected from literature, including tliose given 
V- postoperative pulmonary abscesses, a relatively high 

tonsillectomy. For example, in further 
s atistics of the authors just mentioned, one finds that the 
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percentage varies from 25 to SO (Wessler/ 80; Lockwood," 70; Heuer 
and MacCready,^ 25; Homans,'* 54; Singer and Graliam,*’ 73; Lambert 
and Miller,® 52; Wlnttemore,’ 72; HcdBlom,® 32; Lord,® 51; and 
Schlueter and Weidlein,’® 52— the same collected series previously 
reported by Cutler and Schlueter"). Tins apparently high frequency 
{circa 50 per cent) has resulted in the idea that pulmonary abscess, as a 
postoperative complication, is virtually peculiar to tonsillectomy. As a 
matter of fact, however, closer investigation does not substantiate this 
conception. The relevant statistical data, compiled from provincial 
sources, reveal a wide variance in the incidence of posttonsillectomic 
abscess of lung-varying from none in 20,000 and 3500 cases b.^'^ Lyman,*® 
and Crowe and Scarff,*® respectively, to two in 20,000 by Hedblom® and 
two in 12,045 by Herb,*'* to the astonishingly high calculation of one in 
every 358 tonsillectomies (GloAvacki*®). On the other hand, Moore,*® 
after a comprehensive national survey comprising about 450,000 cases, 
found that pulmonary abscess occurred once in every 2500 operations 
for the removal of tonsils. Moreover, it must be kept in mind that 
tonsillectomy is a very common operation, as a recent governmental 
report*^ has shown, and that "about one-third of all operations since 
1924 among the American urban population were for the removal of 
tonsils and adenoids.”*® 

Nevertheless, while it may be true that lung abscess is a relatiAmly 
infrequent posttonsillectomic complication and that it follows this 
operation no oftener tlian surgical procedures in any other septic field, 
Its actual incidence is so alarmingly high as to become a serious problem. 
The realization of this has stimulated an unprecedented activity in 
clinical and investigative fields, not only of otolaryngology but also of 
many other departments of medicine and surgery, with a view to obtain 
a clearer understanding of the factors involved so that appropriate 
prophylactic and remedial measures might be ascertained. 

While these studies have embraced practically all of the salient phases 
of the subject, most of them have been motivated by the desire to 
determine the ways in which the infection can be transported from the 
operative site to the lung. Without delving into detail, it can be said 
that the results of these researches have evolved two outstanding 
theories regarding the modus operandi of postoperative pulmonic 
abscess, namely, the "aspiration” and the "embolic.” Naturally, the 
former has to do with the respiratory and the latter with the cardio- 
vascular system. Although Smith*® says that "at present each (theory) 
has about an equal number of adherents,” Schlueter and Weidlein®® 
state that "in a census of recent writers, forty declare themselves in 
favor of aspiration, while only ten favor embolism as the direct cause of 
lung abscess.” 


As the rivalry between these two schools of thought is keen; as the 
controversy is acute; as the champions of each emphatically maintain 
that tlie solution to the problem is of cardinal importance in pointing 
tlie way to tlie prevention of this dread posttonsillectomic sequela; and 
as Smith*® puts it, "the evident conflict between these theories is an 
obstacle to the adoption of satisfactory methods of prevention ” the 
purpose of tins communication is to present, briefly, the findings of the 
more recent available investigations pertinent to the question. 
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“Embolic” Investigations.— In 1923, Fetterolf and Pox^^ studied the 
reaction of the paratonsillar tissues in recently tonsillectomized dogs. 
Inasmuch as they found areas of hemorrhage and necrosis, bacteria, 
a.nd sterile or septic thrombi in the traumatized bloodvessels, tiiey 
coneluded that “while realizing that posttonsillectomy lung complica- 
tions may at times be of inspiratory origin we believe that such origin 
is not as common as has been thought,” and considered it quite possible 
for small emboli from tlie operative wound to cause septic infarcts in 
the lung. 

. Recognizing the important part played by emboli in the causation of 
other types of postoperative lung complications, as suggested by Miku- 
licz, 2“ and believing that pulmonary abscess might have a similar 
etiology. Cutler and Sclilueter” and tlieir co-workers, Holman,^® 
Weidlein,-^ and Holloway"^ have conducted numerous experiments on 
dogs “in the hope that furtlier proof might be found for the concept 
that a large proportion of such complications are due to embolism from 
the operative wound.”-® By liberating into the venous circulation 
artificially enclosed septic emboli, they were able to produce abscesses 
of the lung with great regularity. In view of the fact that their attempts 
to cause lung abscess by the intrabronchial injection of infected materials 
failed, they believed that their results furnished further evidence in 
favor of the embolic theory of pulmonary abscess. 

Because such abscesses in tlie experimental animal differed from those 
commonly found in human beings in their failure to become chronic, 
and considering the factor of chronicity to be of major importance, 
Herrmann and Cutler^’' succeeded in inducing chronic abscesses in tlie 
canine lung by the introduction, according to tlie standardized tech- 
nique, of emboli infected with material from tlie lesions of human 
pyorrhea alveolaris. The authors regarded tlieir findings as indicating 
that chronicity of the experimental canine pulmonary abscess is depen- 
dent upon the presence of a certain group of anaerobic bacteria fre- 
quently encountered at the gingival margins in pyorrhea. 

Further experimental observations concerning such factors that 
might determine chronicity as cough, foreign bodies and types of 
microorganisms have been reported by Weidlein and Herrmann."® 
After inv^tigating both the respiratory and circulatory routes of 
infection, they concluded tliat while tlie action of cough, as described by 
Brown and Archibald,^® exerts a determining influence on the chronicity 
of'pulmonic suppurative processes, it alone is not able to account for the 
duration of the lesions as found in man; that the r61e played by a 


foreign body as a source of irritation is probably a minor one unless 
actual injury to the bronchial wall results; that the presence of certain 
anaerobic bacteria (spirochetes, vibrios and fusiform bacilli) is of impor- 
tance in the production of lung abscess; and that it is doubtful whetiier 
pulmonary abscesses can be produced by the introduction of material 
into the respiratory tree under conditions of only partial occlusion. 
These workera also state that “whether these infectious agents reach the 
lung in rnan by way of air passages or the blood stream is still a debat- 
However, under experimental conditions, insufflated 
iniuTP actually block the air passages completely, as well as 

Xeari ii' « be prodaced.” 

e ac eriologic phases of die subject, it has been demon- 
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strated that tlie duration of a pulmonic abscess may be influenced not 
only by the immunological attributes of the host, but also by the nature 
of tile causative microorganisms. For instance, van Allen®® has shown 
that abscesses, experimentally produced by Staphylococcus aureus, 
heal witliin four weeks; that, according to Holman, Chandler and 
Cooley,®^ a mixture of the usual pyogenic bacteria prolongs the healing 
time; and that abscesses resulting from fusospirillary forms persist as 
long as two or three months (Weidlein and Herrmann^®). These 
fusospirillary* organisms are virtually ubiquitous in the oral cavity, 
being found in great numbers at the gingival margins and in the actino- 
mjmes— like granules of tonsillar crypts, as well as in pulmonary 
abscess and gangrene (Davis,®® Pilot and Davis,®® Pilot and Bram,®"* 
Pilot, Davis and Shapiro,®® and Pilot and Davis®®). 

In order to ascertain whetlier a lung abscess infected with an organism 
commonly associated with only acute lesions may be rendered slow to 
heal by the superimposition of bacteria which are capable of causing 
chronic pulmonary processes, Adams, van Allen and Day®^ produced 
lung abscesses in dogs by the embolic method described by Cutler 
d and then introduced, intratracheally, sputum freshly obtained 
from individuals with chronic pulmonary suppuration. It was found 
that staphylococcic abscesses, which regularly heal before tliirty days, 
frequently persisted for a longer period. The authors raise the question 
whether in man postoperative lung abscess which occurs from infected 
embolus may become superinoculated by mouth organisms through 
accidental insufflation, and thereby assume the characteristics of bron- 
chogenic abscesses, 

, {To he concluded in May issue.) 
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Fusospirochetal Pulmonary Gangrene.— Twm cases are reported by 
Doub {Radiology, 1928, 11, 333). One occurred after operation for 
inguinal hernia and the patient died. In the second case the disease 
came on independently and the patient recovered after evacuation of 
a pulmonary abscess and cauterization of the absces^'cavity An 
abscess was revealed by the Roentgen ray in both instances. Fuso- 
spirochetal gangrene has become a recognized clinical entity in recent 
years. Bactenal studies of the sputum reveal fusiform bacilli, spiro- 
clietcs and otlier bacteria, especially streptococci. Experiments fndi- 
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cate that tliese organisms are saprophytic and that devitalized tissue 
is necessary for their growth. Clinically the disease simulates a bron- 
chitis or bronchopneumonia except that the sputum is always fetid. 
Roentgenologicaily tlie lesion resembles an abscess or gangrene, but it 
progresses more rapidly tlian an ordinary infection. Administration 
of arsphenamin is the accepted treatment in tlie earlier stages, and 
operation in the later chronic stages. 

Radiotherapy in Actinomycosis. Approximately 30 cases of intra- 
abdominal or intratlioracic actinomycosis have been observed at the 
Mayo Clinic from 1920 to 1925, and these are reported in tabular form 
by Desjardins (Radiology, 1928, 11, 321), In 26 cases the disease 
afected chiefly the intestinal or pelvic structures. Thoracic structures 
were tlie principal seat in 11 cases and in 7 the lesions were in both the 
thorax and abdomen. Treatment in most cases consisted of a combi- 
nation of drainage, the administration of iodides internally and Roent- 
gen irradiation of the abdomen or thorax. Radium was also given at 
some time in 8 cases. When actinomycosis attacks the intestine or 
lungs the disease often becomes extensive before its character is recog- 
nized. It is not surprising, therefore, tliat tlie series shows a very high 
mortality. Nevertheless, the therapeutic combination commonly 
resulted in amelioration, and several patients were apparently well after 
one or two years. 


Clinical DifiBculties Encountered in Cutaneous Roentgen Therapy.-- 
Objectionable conditions tliat are characteristic of many skin diseases 
are often attributed to treatment with Roentgen rays or radium, says 
MacKee (Am. J. Roent. and Rad. Tlierap., 1928, 20, 121). Sponta- 
neous exacerbations of certain diseases are common, topical remedies 
may cause alarming symptoms, additional affections may develop and 
a number of dermatoses have objectionable, disfiguring and even 
dangerous sequeljs which may erroneously be attributed to irradiation. 
The author, therefore, thinks that irradiation treatment should be con- 
ducted or supervised by a dermatologist. Its intelligent use requires 
a thorough training in cutaneous medicine. It is important to know 
what dermatoses are amenable to irradiation and what the therapeutic 
response should be. Such knowledge will do much to prevent useless 
or harmful treatment. If a disease fails to jdeld to tlie Roentgen ray 
or radium in a normal manner they should be discontinued and all tlie 
resources of cutaneous medicine employed to combat tlie affection. In 
fact, it is preferable to depend on these resources as mudi as possible in 
every case and from the beginning of treatment. 


Osteochondritis Dissecans.— Observation of several cases of osteo- 
chondritis dissecans in unusual situations is tlie basis of a paper by 
Geyman (Radiology, 1928, 11, 315) on this subject. The most com- 
monly reported sites are the lateral portion of the mesial condyle of the 
femur and the external condyle of the humerus. In tlie author’s .first 
case a fragrnent of bone had become detached from the mesial articu- 
u patella near the distal border, leaiung a small oval defect 
prior to‘operatior^' was visible in, the roentgenogram but overlooked 
n the second case the fragment had come from 
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the lateral portion of tire external condyle of the knee. The tliird case 
was one in which the left hip joint was alfccted ; roentgenograms revealed 
a rather large area of subchondral rarefaction in the head of the femur, 
and within the cavity lay an apparently completely separated bony 
fragment. In the fourth case the defect and fragment in situ were in 
the external condyle of tlie humerus. ' A history of trauma was obtained 
in 3 of the 4 cases. 


Roentgen. Studies o£ the Bones in Certain Diseases of the Blood. — 
In several cases observed by Karshner {Am. J. Roentgenol, and Rad. 
Themp., 1928, 20, 433) at the Children’s Hospital, roentgenograms of 
the bones have aided the diagnosis of certain diseases of the blood. 
In yon Jaksch’s anemia — anemia infantum pseudoleukemica — there is a 
decided thickening of the medullary portion of the cranial bones, with 
thinning of the outer and inner tables. Early the bone marrow is 
mottled and spongy; later striations of new bone perpendicular to the 
tables appear. The pelvis, spine, ribs, scapulfe and bones of the hands 
and feet are very porous; the metacarpals are expanded; the cortex of the 
long bones is very thin and the medulla is unusually transparent. In a 
case of leukemia just before death, there was a slight rarefaction of the 
larger bones. The periosteum of both humeri and femora was raised, 
and in places new bone was laid down perpendicular to the shaft. The 
o^ily positive Roentgen ray finding in a case of chloroma was widening 
of the cranial sutures, the long bones being negative. The Roentgen 
ray changes of hemophilia are the result of hemorrhage into the joints 
and adjacent bone. Any joint may be involved, most commonly the 
knees, elbows, ankles, hips and shoulders. In the early stage there may 
he effusion of blood into the joints with or without calcification. The 
joint capsule may be thickened and there may be lipping similar to that 
of hypertrophic arthritis. 
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Lipodystrophies: Report of Seven Cases.— Lloyd H. Ziegler {Brain, 
1928, 51, 147) presents the clinical histories of 7 patients with 
lipodystrophic disturbances. He considers nervous symptoms of vary- 
ing degree and nature to be common to the group. Five of the 7 cases 
either had, or shoived some signs tending toward, diabetes mellitus. 
He states that the chief hypothetical causes are neurotrophic and endo- 
crine disturbances, alteration of fat metabolism, race and heredity 
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infection and congenital defect. As to treatment, lie reports that 
paraffin injections to remedy the facial appearance have not been 
permanently successful. A few patients have been benefited by rest 
in bed, ovarian extract and whole pituitary. 

The Clinical Differentiation of Psychogenic and Physiogenic Dis- 
orders.—R. D. Gillespie {Brain, 1928, 51, 254) records 9 cases in 
which the differentiation of a psychogenic from a physiogenic disorder 
presented a serious difficulty. In a study of 13 cases he found 9 errone- 
ous diagnoses of which 5 were of organic disease where onl3^ psj^chogenic 
symptoms were present and in 4 a diagnosis of psychogenic disorder 
was made when Rie condition was one of organic disease. He advances 
tlie following criteria for differential diagnosis. (1) The nature of the 
phj^sical signs present. If the physical signs are relevant to the com- 
plaints it is not necessary to go further for diagnosis except for tlie pur- 
pose of assessing any suspected psychogenic element in the disability 
produced. If the physical signs are not apparently relevant it is neces- 
sary to investigate further. “There is a presumption of psychological 
origin for ail physical signs that may be produced either by the direct 
effect of emotional disturbance or by the patient’s volition.” (2) The. 
tj’^pe of history of the illness. He states that there are common t^'pes 
of history that are indisputably' those of a phj'sieal disorder. “Where 
the onset of certain signs and sj'mptoms coincides in time with certain 
events, it is justifiable to suspect strongly an association between the 
two. Where there is a repeated coincidence of symptom and provoca- 
tive situation, the suspicion is strengthened.” (3) “A general setting 
of psychic disequilibrium is necessary for the development of a psycho- 
genic disorder in response to external factors.” (4) The personality 
make-up of the patient is of great importance as aberration from the 
average tj'pes of personality weigh the balance in favor of the psy'chic 
origin of the illness. (5) The mental attitude of the patient to his 
signs and symptoms. The neurotic shows de^^ations from the normal 
attitude either in an excess or defect of concern, together noth a lack 
of persistence and determination in carrying out therapeutic recom- 
mendations. (6) The purpose which the illness seems to fulfill. “Where 
there seems to be nothing but disadvantage accruing, and when there 
is little discoverable cause for dissatisfaction . . . the psychic 
origin of symptoms must be doubtful. But even where a definite 
advantage seems to be gained, this may be an accident.” 


Are the Feeble IWinded Criminals?— Wallace (Ment. Hyg., 1929, 13, 
93) calls attention to the fact that when- the class of feeble minded in- 
cluded only idiots and imbeciles the term crime was almost unknown in 
the field of mental deficiency. With the advent of intelligence tests 
and discovery of the moron group criminalitj' in connection with the 
feeble minded became conspicuous. He states that if feeble mindedness 
in itself is a cause of criminality the two should appear in direct ratio 
and the greater percentage of criminals should be found in the lower 
of the feeble ininded. The high percentage of feeble minded in 
m criminal class (15 to 30 per cent) he believes would be 

imrvn ®oo®*dering certain important factors that have a bearing 

iscovery and confinement of delinquents. First of all, there 
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is a large Bumber of indmdBals 'wbo are not delinquent but wliosc 
mental level would place them in the feeble-minded group. Also the 
greater number of feeble minded who are delinquent are quickly 
discovered wliile a large percentage of persons of normal intelligence 
escape. Especially he believes this to be true in the case of illicit sex 
practices among girls. Again, the feeble minded have neither indu- 
ential relatives to intercede for them nor the ability to adequately defend 
themselves. He would divide mental defectives who come in conflict 
with the law into two groups: “Delinquent defectives” in which the 
mental defect is the major abnormality; and “defective delinquents” 
in which the delinquency is the primary consideration and in which the 
defect is primarily in the field of social adjustment. “If two cross 
sections of the population could be studied from a psychiatric point of 
view with the object of ascertaining what material it is that makes for 
positive, active criminality, it is doubtful if the greater preponderance 
of that material would be found in the section of the population whose 
mental levels are below a 75 I. Q. than in the section whose mental 
levels are above 75. The feeble minded, quite in common with the rest 
of the population, have two lands of intelligence— mental intelligence 
and social intelligence, the only difference being that the mental in- 
telligence in. the feeble minded is not on so high a level. It is the bal- 
ance or imbalance, however, of these two intelligences in the individual 
that makes for social adjustment or social failure in all mental levels.” 

The Sex o£ Mentally Deficient Individuals.— Bridgman {Ment, Hyg., 
1929, 13, 62) classifies according to the Binet scale 3675 individuals 
with 1. Q's of less than 90 and analyzes them according to sex. She 
finds a preponderance of males in the idiot, borderline and dull normal 
groups while there is a preponderance of females in the imbecile and 
moron groups. She considers that these differences may be based to 
some extent upon variations in the type of delinquency and the type of 
supervision between the sexes. She states that these considerations 
do not, however, cover the discrepancies and feels that we must seek 
elsewhere for other factors. The construction of the test itself is 
possibly a factor in bringing out differences between the sexes. She 
analyzes the data on the basis of nationality and finds some variations 
here, the consideration of which leads her to the conclusion that the 
social element involved in the selection of cases to be brought to the 
clinic is probably the basis of discrepancies shown. 

Mental Hygiene in the Public Schools.— Wile {Merit. Hyg., 1929, 13, 
70) would apply the principles of mental hygiene to every child in 
school. As education is a state problem and the normal school forms 
the point of departure for the training of teachers he would begin his 
program with an extension of the training-school courses to include 
training in mental hygiene together with courses familiarizing teachers 
with the educational and emotional reaction systems of children. There 
should also be courses in the interpretation of spychometric tests and 
education along the lines of the accepted modes of providing and develop- 
ing remedial teaching. To produce any effective results he believes 
that mentol hygiene dimes are necessary and should be provided by 
tlie state if not already available through some other source. He would 
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recognize the school system on the basis of an ungraded class to which 
all children entering the school would be admitted for the purpose of 
study and classification. Every child in this clearing class would have a 
careful physical examination upon entering. Psychologic tests and 
other special studies would be made while the child is in this class, prior 
to his assignment to any special group. 

\ 
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The Fate of Colloidal Iron Administered Intravenously.— In this 
article Polson (J. Path, and Bad, 1928, 31, 445) presents a study of 
tlie distribution and fate of large doses of dialysed iron following intra- 
venous administration to rabbits. The experiments were also used as 
an attempt to produce in rabbits a lesion similar to hemochromatosis 
in man. The animals were given large doses of iron and at varying 
intervals after tlie last dose they were killed and their organs examined 
histologically and chemically. The immediate effects depended upon 
tlie size of tlie dose and upon the rapidity with wliicli it was adminis- 
tered. If any single dose was too large or given too quickly, tlie animal 
had convulsions, died, and on postmortem examination showed pul- 
monary embolism as the predominant picture. Where more prolonged 
study was followed, however, it became apparent that there were two 
pi’incipal results of tlie administration. These were: (1) Embolism, 
and (2) ingestion of iron by phagocytes derived from the liver, spleen 
and bone marrow. The greatest amount of iron in tlie lungs was as 
emboli in the vessels. No pulmonary infarction was noted and no iron 
was demonstrable in the bronchial epithelium. Phagocytosis was evi- 
dent at the end of a week and was well advanced at the end of two 


weeks. The active cells were endothelials derived from the lung endo- 
thelium and large spheroidal cells, endothelial in type, of doubtful 
origin. The portal tracts were free from iron at all stages, but tlie 
Kupffer cells showed great avudity for the metal. These cells early 


became charged with iron. Subsequently, they became detached from 
the capillarj'^ walls and at the end of one week were seen in the lumina, 
later fusing into large multinuclear cells. While iron was evident in 
the Kupffer cells practically from the beginning of tlie e.xperiments, 
it was only at the end of two weeks or more that it was found in tlie 
periphery of the liver lobules. A comparison of the lung and liver iron 
interesting, showing that in the shorter (three-day) experi- 
dose the long iron to liver iron was 2.4 to 1. (After a single 

dose, l„„g „„„ embolism.) In 
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the longer experiments this ratio was reversed, the ratio at one week 
being 1 to 1, and at two Aveeks 1 to 2.1. It Avas thus apparent that by 
some unknoAvn process the greater part of the King iron xdtimately 
reached the liver. Tlie phagocytes of tlie spleen shoAved early avidity 
for the iron. These massed together and during the second Aveek dis- 
integrated, leaving iron depots in tlie splenic pulp. The Malpighian 
bodies Avere indifferent to the iron. Iron accumulated in tlie thoracic 
and abdominal lymph glands. Embolism of renal glomeruli Avas some- 
times noted as an immediate effect. Iron did not appear in the tubules 
before tAvo weeks, unless tlie tubules had been previously damaged. 
The iron content of tlie bone marroAV rose toAvard the end of the second 
week. Iron Avas also noted in the cecum, in the epithelial colls of the 
niucosa and in the endothelial eells of the submucosa — facts Avhich 
tend to verify the theory of at least partial excretion via the large 
p other organs, iron Avas only found in the endothelial cells 

of the capillaries. Hemosiderosis Aims Amry readily produced. In CA'^en 
short experiments, the liver iron content was at least doubted. 

Experimental Chronic Abscess of Lung. — Abscess of the lung has 
been produced experimentally by a number of investigators but it has 
been found more difficult to reproduce the chronic type comparable 
to the postoperative pulmonary abscess in man. Hermann and Cutler 
(Proc. SoG. Exper. Biol, and Med., 1928, 26, 28) found that arterial 
emboli, infected with spirochetes, fusiform bacilli and other mouth 
microorganisms from a patient Avith pyorrhea ahmolaris, when implanted 
m the pulmonary tissue produced chronic abscesses identical in most 
respects to those in man, namely, tliick walled, lined with a dark gray 
necrotic membrane, of a foul odor and containing exclusively anaerobic 
bacteria. The same types of organisms introduced by way of the 
bronchi did not give this result. Apams, van Allen and Day (Proc. 
Soe. Exper. Biol, and Med., 1928, 26, 163) produced acute abscesses by 
emboli with Staphylococcus aureus which healed witliin four weeks 
but if ten days after the production of the embolic infection the lungs 
Avere insufflated with bronchiectatic sputum (Avhich alone gave no 
abscesses), there resulted chronic abscesses. The latter authors, there- 
fore, raise the question whether in man postoperative lung abscess 
which occurs from infected embolus may become superinoculated by 
mouth organisms through accidental insufflation and thereby assume 
the characteristics of bronchogenic abscesses. 


Types of Tubercle Bacilli in Bone and Joint Tuberculosis.— -The 
great importance of knowing more about the source of the tubercle 
bacilli in the extrapulmonary infections Avith tubercle bacilli makes 
this report by Griffith (J. Path, and Pact., 1928, 31, 875) particularly 
valuable. The summary of 5 series of cases from Great Britain showed 
that from tuberculous children under ten years of age Avith extrapul- 
monary infection tlie bovine type of bacillus Avas recovered in about 
30 per cent, Avhile this percentage Avas reduced to 8 in those over ten 
years and no bovine infection was found in any patient aged'twentv- 
fiA'C years or over. The difficulties in determining the type, the dis- 
tribution m various bones and joints, the question of the portal of 
ffiscLTdl prohloms of tuberculosis are here authoritatively 
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The Health Record of University Students as Related to Tonsil- 
lectomy.—FoRSYTH {Puh. Health Reps., 1929, 43, 560) made a study of 
approximately 1000 people, university students, with the idea of 
ascertaining whether the previous removal of tonsils materially affected 
the status of the individual with respect to healtli at tlie time of admis- 
sion to the university and subsequently during his or her stay in the 
university. The gi'oup covered 703 individuals who had not had their 
tonsils removed, and 275 who had had their tonsils removed. There 
was little or no difference to be ascertained between the conditions in the 
two groups, although tliere was just a suggestion of some advantage in 
the group free of tonsils in general nutrition and general health grade. 
It was pointed out that the tonsillectomies must have been done on 
persons who were ha%dng some trouble and particularly subject to 
illness, and that the operations must have enabled that group to over- 
come the handicap and to enjoy health approximately equal to that of 
other students. 


The Immunologic Relationship of Alastrim and IVIild Smallpox.— 
Leake and Force (Hyg. Lab. Bull. No. 148, April, 1927) discuss briefly 
the literature on “alastrim” of Brazil and other parts of the world with ' 
special reference to its possible identity with smallpox. These officers 
detail their experiments, which were designed to show the immunologic 
relationship between “alastrim” as represented by strains from the West 
Indies and smallpox of the United States and vaccinia. The essential 
points of the summary are as follows: “A vesicopapular eruption was 
regularly produced in monkeys, through three generations, by inoculation 
with material, the sources of which were pustule contents, from tliree 
Jamaican patients with alastrim. Crusts from a Haitian patient vdth 
the same ^sease produced a similar eruption in two monkeys. Crusts 
from two American patients with mild smallpox (District of Columbia 
and West Virginia) produced similar eruptions in monlceys through 
three generations. TVo monkeys successfully inoculated vdth alastrim 
were completely immune to vaccine virus thirteen and seventeen days 
later; tlie first of these was partially immune (gave a modified reaction 
or vaccinoid) to vaccine virus seventy-nine days after tlie alastrium 
ruonkey successfully vaccinated with vaccine virus was 
f mn ^ A days later to alastrim and to smallpox inocula- 

I 'ey successfully inoculated with smallpox was com- 
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pletely immune twenty-two days later to alastrim and to smallpox. 
Another monkey successfully inoculated noth smallpox was partially 
immune (gave a modified reaction or vaccinoid) to vaccine virus seven- 
teen days later. Two monkeys successfully inoculated Avith alastrim 
were completely immune to anotlier inoculation of alastrim thirteen and 
twenty-two days later, respectively, and the first of these was completely 
immune to a third inoculation of alastrim and an inoculation Avith 
smallpox eighty-four days after the first inoculation. Rabbits inocu- 
lated with alastrim slioAved some immunity to vaccine virus; those 
receiving two inoculations (directly witli human material and with the 
first monkey generation) showed a higher degree of immunity than 
tlmse inoculated once (with the second or third monkey generation. 
This immunity was not different from that shown by rabbits which 
had been inoculated with smallpox (second monkey generation) ) . None 
of these rabbits showed marked lesions from their smallpox or alastrim 
inoculations. The fact that definite cross immunity exists between 
alastrim and mild smallpox and between alastrim and vaccine virus is 
additional evidence of the identity of alastrim and mild smallpox.” 

Malta Fever: A Problem for State and Municipal Laboratories.— 
Haudy (Pvb. Health Reps., 1929, 43, 503) points out that the previous 
work of Evans has shown a very close relationship between the organism 
of Malta fever and that of contagious abortion of cattle and surveys 
briefly the reports of Malta fever of bovine origin. In routine testing 
of the blood for typhoid fever it was made the rule to run also tests for 
Malta fever; during the time that the work was in progress 783 examina- 
tions Wre made which resulted in the disclosure of 41 cases of typhoid 
and 31 cases of Malta fever, which is held to indicate that in Iowa at 
least Malta fever presents a health problem comparable to that pre- 
sented by typhoid. - In the great majority of cases the physician had not 
suspected Malta fever and Hardy believes that in the past only the 
prolonged and severe cases have been studied while the milder cases and 
those of shorter duration have in general escaped detection. The 
technique of carrying out the reactions is given in detail. 

Benzocain-Chaulmoogra Oil in Treatment of Leprosy.— Johansen 
{Pnb. Health Reps., 1927, 42, 3005) notes that chaulmoogra oil has 
been used for a long period in the treatment of leprosy and cal- 
culates, therefore, that it has some virtue in tire _ treatment of the 
■disease. It is pointed out that oral administration is accompanied by 
disagreeable features and that introduction by tire intramuscular route, 
either of tlie crude oil or of its refined products, is painful and ordinarily 
not well tolerated by lepers. The obvious disadvantages of intravenous 
administration are noted. An attempt was made to overcome the 
disadvantages of the intramuscular injection by adding to the oil 3 per 
cent of benzocain, together with 10 per cent of olive oil. The dose of this 
preparation w^as from 5 to 8 cc. although in a few cases almost double 
the latter amount was given. It Avas found that the oil Avas absorbed 
Avithin forty-eight hours in most cases and rarely could any indication 
be found after tln-ee days. Of 24 cases 6 showed marked improvement 
12 showed moderate improvement, 5 showed slight improvement and 1 
was not improved. No claim is made tliat this treatment will cure 
lei>rosy; it Avas felt, hoAvever, that it is Avortliy of a further trial. 
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Observation on the Differentiation of Bloodvessel Endothelium as 
Seen on the Yolk Sac in Living Fundulus Embryos.— E. R. Clark 
and L. Clark (from the Department of Anatomy, University of 
Pennsylvania). Tlie metliod of study was similar to that used by 
Stockard,^ namely, the observation of tlie living developing transparent 
egg of fundulus. The results agreed in all essential points with ’those 
of Stockard, Thus we saw the migration from the region of the 
embryo of cells which gi-aduallj'^ showed the three-fold differentiation 
into orange chromatophores, black chromatophores and bloodvessel 
endothelium; also the localized differentiation of the erythroblasts and 
erythrocytes in a mass continuous with a mass in the posterior portion 
of tlie embryo proper. Moreover, we found that, over most of the 
yolk, and until circulation was established, the bloodvessel endothelium 
differentiates in the entire absence of erythroblasts and erythrocytes. 

We were able to add the following points to Stockard’s observations. 
The preendothelial cells, or “ angioblasts,” move out over the yolk as 
an anastomosing network of homogeneous, hyalin-appearing, mesen- 
chyme-like cells. They may be seen as early as thirty hom's. In the 
interstices cells of a slightly coarser type wander about, and (between 
the forty-fifth and fifty-fifth hour) develop either orange or black 
granules and become chromatophores, as described by Stockard. In 
addition are numerous small, round cells which move actively among 
the other cells, which divide frequently and rapidly, and which persist 
after the other types have differentiated, the ultimate fate of which has 
not yet been determined. 

Through the period from forty to forty-six hom’s the angioblast cells 
continue to move actively over the yolk, increase by mitotic divdsion 
and enlarge by the formation of longer processes which connect with 
neighboring angioblast cells. Rather suddenly, at about forty-six 
hours, there occurs a remarkable change in the angioblast cells, affecting 
enormous numbers over the extra-embryonic area simultaneously. The 
hyalin appearance gives way to a non-homogeneous condition brought 
about by the formation of holes or vacuoles in the interior and a fibrillar 
or lace-like net in the outer portions and in the processes. This phase 
is evidently one of intense acthdty, for cells which have undergone 
this loosening-up process change shape and position rapidly and are 
seen to undergo frequent mitoses. 

The vacuoles enlarge and coalesce, and with the increase in the 
^vity thus formed is produced an anastomosing network of capillaries, 
blood starts at about sixty hom’S. 

Inis differentiation, occurring over a period of fourteen to fifteen 
louis, IS not a steady progressive one in all cells. While the loosen- 

' Am. Jour, of Anat., vol. 18, 1915. 
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ing up affects all angioblast cells, many revert to the homogenous 
phase. During at least two t1a3"s after circulation starts there is con- 
tinued formation of new vessels in the interstices of the first plexus, 
by the vacuolization of angioblast cells. 

Throughout the process of angioblast migration, vacuolization and 
the formation of capillaries the angioblast cells remained specific and 
gave no indication of giving rise to eiythrocytes or- leukocytes. 


Effect of Abdominal Thermal Applications on the Intraperitoneal 
Temperature.— S. Brill (from the Laboratory of Researcb Surgery and 
the Department of Surgery^, Division B, University’' of Pennsylvania). 
Thermal applications have been used extensively as therapeutic agents. 
Although there is no doubt as to their efficacy in the treatment of a 
variety of clinical conditions, there is some question as to how they act 
when applied to the treatment of intraabdominal lesions. 

The effect of both heat and cold applications was studied on anes- 
thetized and unanesthetized dogs, using the thermoelectric apparatus 
designed by Bazett and McGlone. Temperature readings were taken 
of the skin, subcutaneous tissue, .deep tissue and peritoneal cavity. It 
\vas found that: (a) Cold applications had little effect on the intra- 
peritoneal temperature, the greatest fall being 2.5° C., which was 
observed in one instance; (6) hot applications in the form of a hot-water 
bottle over a towel, as usually used cHnically, did not produce any 
appreciable changes; (c) an electric pad did not influence the intra- 
peritoneal temperature of the normal animal to any great extent, but 
in an animal under anesthesia with a low rectal temperature it caused 
a rise of 3.5° C. intraperitoneally. Coincidentally, the rectal tem- 
perature rose 2.4° C. 

These observations indicate that tlie beneficial effects of hot and 
cold abdominal applications are due to other causes than the effect on 
intraperitonal temperature. 


Bile Peritonitis and Bilous Ascites. — T. S. Ravdin and M. E. Mor- 
rison (from the Laboratory of Researcb Surgery, University of Penn- 
sylvania). It is a well-established fact that the entrance of bile into 
the peritoneal cavity from a perforation in the extrahepatic biliary 
system will result in peritonitis if sufficient bile escapes. It is equally 
well established that the patient or animal may go for weeks or even 
months with large amounts of bile-stained fluid in the free peritoneal 
cavity without deletexious symptoms referable to the fluid itself. The 
clinician has frequently dranm no distinction between bile as such in 
the peritoneal cavity and the bile-stained fluid often found when portal 
stagnation and ductal obstruction are present. Contraiy to tlie view 
of many surgeons, the authors have confirmed previous investigations 
that non-iufected bile will cause bile peritonitis. 

It was found tliat the bile-salt content of bilous ascitic fluid was 
extremely low when compared with tlie bile-salt content of fistula or 
gall-bladder bile. In the cases Iiaving innocuous bile-stained fluid in 
the peritoneal caA'it.y in association with obstruction of tlie common 
duct, it IS likely that tin's is the result of portal stagnation and transiida- 
tton from the portal system. The low bile-salt content of the ascitic 
fluid can be e.xplamed by the observations of otlier investigators who 
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Iiavc found that after complete hepatic secretory suppression the 
bile-salt content of the blood returns to normal or subnormal values. 

After concentration of the bilous ascitic fluid to a point where the 
bile salts were present in lethal doses, intraperitoneal injections killed 
mice in approximately the same period of time as equal concentrations 
of ptwe bile salts or of bile salts in gall-bladder or fistula bile. In a 
dog weighing 11 kilos, from which 150 cc. of bile-stained fluid was 
removed from the peritoneal cavity, the total bile-salt content was 
0.255 gm. The amount of bile salts necessary to lull the animal within 
tAventy-four hours would have been approximately 6.05 gm. (tlie 
amount of bile salts in 55 cc. of whole gall-bladder bile). The large 
amount of bile salts found in bile escaping from the extrahepatic ductal 
system will explain bile peritonitis, while the very low concentration 
found in the bilous ascitic fluid makes these accumulations apparently 
innocuous. 


Anesthesia and Cell Division in Sea-urchin Eggs.— R.Blumenthal 
(from the Zoological Laboratory, University of Pennsylvania). One 
of the cliief criteria of anesthesia has been the reversible inhibition of 
cell division. The present experiments, however, show tliat anesthetics 
do not always prevent cell division. Fertilized arbacia eggs exposed to 
sea-water solutions of KCN, methyl, i-amyl, n -propyl and i-propyl 
alcohols in anesthetic concentrations will undergo cell division if the 
eggs are placed in these solutions within the ten minutes preceding the 
time when cell division is due. If the eggs cleave once and are per- 
mitted to remain in the anesthetics no further cleavage takes place. 

It is suggested that cyanids act by preventing oxygen-protoplasm 
unions within the cell, although they do not preA^ent the utilization of 
the oxygen already in combination in the cell. As soon as tliis latter 
oxygen is used up, and since no furtlier oxygen becomes available, 
development within the cell ceases. 

Correction: On page 358 (March, 1929), under Chart III o! Dr. MargoHs’ articic 
on Chronic Pentosuria and Migraine the statement which reads “10.3 per cent pen- 
tose for February 21” should read “0,3 per cent pentose for February 21.” 


Notice to Contributors.— Manuscripts intended for publication in the A^tEll[CAN 
Journal of the Medical Sciences, and correspondence, should he sent to the 
Editor, Dr. Edward B. Krusibhaar, School of Medicine, University of Pennsyl- 
vania, Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
double spaced with liberal margins. The author’s chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanying articles should be numbered and have captions bearing 
corresponding numbers. For identification they should also have the author’s name 
written on the margin. The recommendations of the American Medical Association 
Stylo Book should be followed. It is important that references should be at the end 
of the article and should be complete, that is, author’s name, title of article, journal, 
year, volume (in Arabic numbens) and page (beginning and ending). 

Two hundred and fifty reprints arc furnished gratis; additional reprints may be 
nau m multiples of 250 at the expense of the author. Tliey should be asked for 
■alien the galley proofs are returned. 

transla\ed'at°ite exponser'^ language, if found desirable for the Journal will be 



tie 

s, 

tk 

l&i 

IRS 

3 

is 

S 

1 




we send you a complimentary copy? 







LaMOTTE 

BLOOD UREA OUTFIT 

This nppttTfttug for the study of urea re- 
tention ia tjiucal of the outfits in this 
scries. It (jives rc.adincs with an ac- 
curacy of 4 niR. urea in 100 cc. of wliolc 
blood and only 15 to 20 minutes arc 
required to complete test.'* 

Price, Sis.oo {. o. b. Baltimore 


T his new, illustrated catalog describes our series of 
Blood Chemistry Outfits especially designed for the 
physician’s own use. Each one is a complete, self-con- 
tained unit, including apparatus, reagents and full in- 
structions. Each one has been thoroughly tested and 
approved. 

Included in this series are: 
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BLOOD UREA OUTFIT 
BLOOD CALCIUM OUTFIT 
PHENOL SULFON- 

PHTHALBIN OUTFIT 
URINE SUGAR OUTFIT 


URINE pH COMPARATOR 


ICTERUS-INDEX COM- 
PARATOR 

BLOOD SUGAR OUTFIT 
BLOOD pH OUTFIT 
GASTRIC ACIDITY OUTFIT 


The importance of Blood Chemistry in diagnosis and 
treatment is now a well-established fact and the practi- 
tioner has joined the ranks of those who acknowledge 
the necessity of making these tests. As a consequence, 
LaMotte Blood Chemistry outfits are being widely used. 
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When mothers telephone 



M ISTOL is a remedy that can be safely prescribed to any 
mother for the treatment of children’s colds. 

Mistol is a preparation with remarkably soothing and healing prop- 
erties. It relieves inflamed, irritated membranes, dries up exces- 
sive secretion, clears the nasal passages and makes breathing easy. 

The special dropper in every package makes it simple for the 
mother to apply Mistol correctly up the nose. 

For older children, Mistol makes an effective gargle to relieve 
ordinary sore throat, coughs and hoarseness. 

The Mistol formula is in strict accord with the opinions of nose 
and throat specialists. It contains camphor, menthol, eucalyptol 
and chlorbutanol in a base of petrolatum liquid of the proper 
gravity and viscosity to giv'e the product the greatest spread. 


Miistol 

REG O.S PAT.oVp 


l^LKARK Mkn-tion THIS JOURNAl. 

^ ADVEKTJ.REnS 



There is nothing empirical in en- 
couraging the Lavoris habit for guarding 
the health of the mucous membranes. The 
formula is clearly given and its therapeutic 
value is well supported by clinical results. 

The detergent action is both chem- 
ical and mechanical. By forming an albu- 
minate with mucoid substances Lavoris 
deprives sticky secretions and exudates of 
their adherent character, enabling the excess 
solution to freely remove debris and toxic 
material. 

To the professional mind the next 
phase doubtless would appear more 
important, namely, marked stimulation of 
circulation with relief of capillary stasis and 
improved nutrition. All combining to for- 
tify resistance of the tissues against the ever- 
present microbe. 

■1 Lavoris Chemical Company 
Minneapolis, Minn, Toronto, Ont. 
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Alkali Deficiency 

Many diseases are complicated by an ^'acidosis.” An 
important part in their treatment consists in replacing 
those elements needed to maintain the alkali reserve. 

In clinical practice a rational and agreeable method 
of alkalinization is afforded in Kalak Water. 


1 Liter of Kalak Water requires 710 cc. of a standard 
tenth-normal hydrochloric acid solution for neutraliza- 
tion of the bases present as bicarbonates or carbonates. 

Kalak Water is the strongest alkaline water of commerce. 


Kalak Water Company 
6 Church St. New York City 
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Rules for Recovery from A Layman's Handbook 

■¥~v 1 1 1 * Tfcaintciit^ 

rulmonary. 1 uberculosis 

T he appearance of the fifth edition of this little book is an accurate indication 
of its value and success. Several new chapters have been added and helio- 
therapy, the common cold, relapse, and tire mental attitude discussed. Another 
interesting and most valuable feature is an adequate diet set forth in tabular 
form. Other changes too niunerous to mention l)ave been made throughout the 
book to keep it thoroughly abreast of modern medical knowledge. 


The piu’pose of this work is to help the patient avoid blunders and learn those 
things most necessary to expedite his recovery and safeguard those around him. 
Dr, Brown is universally recognized as one of the foremost clinical authorities on 
tuberculosis. He knows the problem that confronts the consumptive as few men 
do and in simple language he points out what, from his long experience,' has proved 
to be best for the welfare of the patient. 

kAWRASON BROWN, M.D., of Saranac Lake, N. Y. Nen> (5th) Edition, Enlarged and 
Thoroughly Revised. 12mo, 2U pages. Cloth, $1.50, net. 


Washington Square LEA & FEBIGER Philadelphia 
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Motility of Members 

Accurately Recorded 


Dupuytren s contraction, or the motility 
01 members generally, is accurately re- 
coraed and thereby systematically studied 
uirou^ photography. And, surely, there 
IS nothing complicated about setting up 
and using the simple Eastman Clinical 
Camera Outfit as shown above. 


Two Kodalites,_ one for general illumina- 
tion of the subject and one for giving re- 
lief, are all that are necessary for lighting. 
The camera, \vhile adaptable to a wide 
range of uses, is as simple to operate as a 


Kodak. It even makes pictures to scale 
J^-, J4" size, etc. The lens, a Kodak Anas- 
tigmat f.7.7, is as good as mechanicai 
equipment and carefulness can produce. 

The complete Outfit, with Enlarging and 
Lantern Slide Backs, Kodalites, Camera, 
Compact Stand, Lens and Shutter sells for 
$180. A really scientific photographic out- 
fit for less than the fee for a laparotomy. 
Use the coupon for our book on Clinical 
Photography. 


Eastman Kodak Company, Medical Division, 345 State St., Rochester, N. Y. 
Gentlemen: 

Please send me free, and without obligation, a copy of '‘Elementary Clinical Pho- 
tography.” 

Name 

Street and X umber 

Citv and State 
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PUBLISHED BY HOEBER - 

“TWO NEW AMERICAN STANDARDS” 
McClung’s HANDBOOK OF 

MICROSCOPICAL TECHNIQUE 

For Wor!(ers in Both Animal and Plant Tissues 

By Wm. H. F. Addison, Ezra Allen, Jos. L. Appleton, Jr., Robert Chambers, William V. Cone, Harold J. 
Conn, Edmund V. Cowdry, Ulric Dahlgren, Hal Downey, Sophia H. Eckerson, N. Chandler Foot, Robert 
T. Hance, Chester H. Heuser, Raphael Isaacs, Frank B. Mallory, Clarence E. McClung, Josephine W. 
McNabb, Frederic Parker, ]r.. Wilder Penfield, Florence R. Sabin, Paul G. Shipley, Ethel M. Slider, 
Wm. Randolph Taylor, David H. Wenrich. 

Edited by C. E. McCLUNG, Ph.D. 

Professor of Zoology ^ and Director of Zootoftcal Laboratory, Unh'crsiiy of Pennsy loan ia 

This workhas been planned tobe exactly what its name indicates and its comprehensiveness and 
practicality are perhaps best expressed in the words of a purchaser: “This work is as important 
to me as my microscope.” The names of the contributors arc alone sufficient to attest the 
authority of each chapter. 

LARGE 8vo, WATERPROOF sTURDiTE (uniform With Special Cytology), 43 illustrations ' $8 00 net 


SPECIAL CYTOLOGY 

The Form 6? Functions of the Cell in Health 6? Disease 

A Textbook for Students of Biology Medicine 

By Leslie B. Arey, Percival Bailey, R. R. Bensley, C. H. Bunting, Alexis Carrel, A. E. Cohn, G. W. Corner, 
E. V. Cowdry, Hal Downey, G. Carl Huber, J. Albert Key, E. B. Krumbhaar, Albert Kuntz, Leo Loeb, 
C.C. M acklin, M. T. Macklin, E. F. Malone, Frank C. Mann, David Marine; A. A. Maximow, Edward B. Meigs, 
C. W. Metz, W. S. Miller, Eugene L. Opie, Wilder Penfield, A. T. Rasmussen, J. Parsons Schaeffer, 
G. E. Shambaugh, P. G. Shipley, G. N. Stewart, Charles R. Stockard, D. L. Stormont, Frederick Tilnby, 
T. Wingate Todd, G. B- Wislockl 

Edited by EDMUND V. COWDRY 

Professor of CjioIo», Washington UniiCTsiiy, St. Louis 

“A BOOK EVERY BIOLOGIST WILL WANT TO OWN The latest literature is here copiously referred 

to. . . 1 The greatest American contribution to the encyclopedias of histology .” — Eugenical Hews 

1 VOLS., LARGE 8vO, PAGES, 695 ILLUS., HANDSOMELY BOUND IN WATERPROOF STURDITE ' $20.00 liet 

PAUL B - HOEBER - * PUBLISHERS < 76 FIFTH AVE ' N ^ Y' 

Publishers of Annals of Medical History, The American Journo! of Surgery. The’ American Journal of Roentgenology 0 Radmm Therapy, etc. 
*’ ' teo A.J.M.S. 

ORDER BLANK 

PAUL B. HOEBER, Inc., PtiW/sAery, 76 Fifth Avenue. New York. . - 19^9 

Send me cop of 

— McClung — Handbook of Microscopical Technique ^8.od net 

Cowdry — Special Cytology ^zo.oo net 

dosed find check for in payment, | [ Send C.O.D. | | Charge to my account. 

Signed....^ — 

- Address 

~ Out complete Cataioque will be sent you upon request 
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An Accessory Food 
In Constipation 



T here is a wholesomfe tendency toward the avoidance 
of harmful drugs in the treatment of chronic constipation. 
Physicians are seeking more natural methods for helping the 
sluggish bowel. 

Quite recently considerable attention has been directed 
toward the use of 

PSYLLA 

the seed of the plant (plantago psyllium) which grows wild 
in Greece, 

On coming in contact with water, the small brown seeds 
swell and throw off a peculiar mucilaginous substance. 

In the intestinal tract, therefore, PSYLLA provides bland, 
non-irritating bulk and lubrication — a great aid in the treat- 
ment of constipation. 

The combined use of PSYLLA and Lacto Dextrin 
(Lactose 73%— Dextrin 25%) affords a most natural method 
of combating intestinal toxemia and putrefaction by changing 
the flora. 

The new free booklet, “A Practical Method of Changing 
the Intestinal Flora”, briefly describes the rationale of their use. 

Write for a copy today and for free trial tins of 
LactO'Dextrin and Psylla. 




S 

It' 


I 


the battle creek food company 

Dept. A.S.4, Battle Creek, Michigan 

Send me, without obligation, trial tins of Lacto Dextrin and Psylla, also 
copy of treatise, “A Practical Method of Changing the Intestinal Flora.” 

NALIE (Write on margin below) ADDBHSS 
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McKesson 


METABOLOR 

Recording 



Makes metabolism tests as easy 
and as accurate as a blood count 


Ask for Details 

TOLEDO TECHNICAL APPLIANCE CO. 
Toledo, Ohio 


WHEN ON THE ROAD 
TO RECOVERY 



demands the ut- 
most in recupera- 
tive power . . . That is why Horlick’s, the 

Original Malted Milk, is used with such univer- 
sally good results when the patient is on the road 
to recovery. 




the original 


malted milk 
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What Do You 
Want in a 

Metabolism Apparatus? 

ACCURACY ■? 

SIMPLICITY? 

REPUTATION? 

LOW PRICE? 



The benedict-Roth 

HAS ALL OF THESE AND 
MORE 


Our literature proves it, because it is not 
just “sales talk” but authoritative 
information 


Warren E. Collins, inc. 

Specialist in Metabolism Apparatus 
555 Huntington Ave., Boston, Mass, 
•as* 

Formerly with the Carnesie Nutrition 
Laboratory 1908-20 


The Benedict-Roth Sells Itself 
on its Reputation 


Wnr-N-tViuTiNG TO AnvEimsEiis 




•MituAb* 


^ ‘Patient Types . . , 

, The Child 

^ Never, too young to learn the golden rule of “Habit 

'* Time . Much too young to learn the cathartic habit. 

4 When irregularities of diet or neglect cause con- 
stipation, Petrolagar assists the necessary regimen of 
bowel education. Children like the taste — it’s just 
like pudding sauce. 






j, Dijlicll Laboratories, Inc.. 
4 s Lake Shore Drive, 

! ' Chicago. Jil. ' . 


Pcpt,M.S.4 ' 


, . Gentlemen: — Send me copy of 
> ■ Time" (of bowel movemenO'and specimens 
i offetrpUgar. 




; Ie(diatricians direct the I 
; training of children in the I 
: establishment of regular and I, 
habitual time for bowel move' Ij 
; ment. | 

! Petrolagar, an emulsion of ! 

65% mineral oil (by volume) | 

; is harmless and helps establish !' 
; regular bowel movement. 

; Petrolagar mixes easily with 
1 bowel content, supplying 
unabsorbable moisture. It re' 
i stores normal peristalsis 
j without causing irritation, 
j producing a soft'formed com 
; sistency that provides real I 
( comfort to bowel movement. I 
1 Petrolagar does not interfere i 
^''.^ith digestion. y 





A SERIOUS emergency — a life This enables you quickly and 
in the balance, as in cardio- effectively to digitalize the pa- 


vascular failure during pneu- 
monia or surgical operation. 

Can you at such time take a 
chance with your medicament? 

Of course, not! 


tient, gauging the dosage accu- 
rately, according to the body 
weight — clearly explained in the 
interesting free booklet, “Back 
to Withering.^’ 


That is why we commend to 
you Upsher Smith’s Digitalis. 

We know how to grow, to har- 
vest, and to process Digitalis on 
Foxglove Farm, up at Lake 
Minnetonka, Minnesota. We 
should; we have given a lifetime 
to the study of it. 

Each batch of our product is 
standardized according to the 
Hatcher Cat Unit Method, thus 
keeping it uniformly standard as 
in the past ten years. 


For convenience of calcula- 
tion, each preparation carries a 
dosage equivalent, thus: — 

Tincture 1 miniin per lb. body weight 
Capsules 1 Caps. “ 10 “ “ “ 

Tablets 1 Tab. “ 10 “ “ “ 


May we send you, at our ex- 
pense, a container, of Upsher 


Smith’s Digitalis so 
that you can prove its 
value by clinical test? 

The coupon is for 
your convenience 



Upsher Smith Co. 

Sexton Qutldtng .(ninnrtpotit.ftlmn . 


Tour Druggist can supply your 
orders for Upsher Smith's DIGITALIS 


Upsher Smith Co., a6-4 

554 Sexton Bldg., MINNEAPOLIS, MINN. 

Gcntfemcn: Please send me for clinical trial, free 
of charge, a prescription package of 

□ Trncmre Di^taUs pn Capsules Polin-Digitalis 

“Upsher Smith” 1 I “Upsher Smith” 

{Mark product preferred) 

Mail this together with prescription blank or 
letterhead for address 
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Convalescence 


In prescribing for patients who are convalescing 
from wasting illness, infectious diseases and 
surgical operations, the psychological factor is 
of extreme importance. In such conditions the 
patient is often fretful and intolerant of medi- 
cation that is not pleasant and agreeable. 

EsmyS 

JIeuro Ehosphates 


does not weary the palate on continued use, 
while its agreeable taste and pleasant appear- 
ance ensure the full co-operation of the patient. 
It provides calcium and phosphorus to the system 
in readily assimilable form, improves the appe- 
tite and shortens the period of convalescence. 

Eight and Sixteen Ounce Bottles • 

Smith, Kline &. French 
Company 

Established 1841 

105 N. 5th St. Philadelphia, Pa. 

Manufacturers of ESKAY’S FOOD 

OXO-ATE and OXO-JATE “B” 

i 

i 


Please Mention THIS 
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THE ACTION 

of 

O-IODOXYBENZOIC ACID 

in the treatment of 

Arthritis 

In a summary of the numerous medical articles 
reporting the successful use of O-Iodoxybenzoic 
Acid in the treatment of acute and chronic 
arthritis, Tahern gives the following facts as to 
its mode of action. (Clinical Medicine, October, 
1928.) 

1. “It Kcts a definite bactericidal action in the b hod 

stream, and perhaps in infected tissues and 
membranes as well.’* 

2. “It has been shown experimentally that it stim- 

ulates leukocytosis and aids antibody form- 
ation.” 

3. "O'lodoxybenzoic Acid and its salts strikingly 

increase the permeability of membranes.” 

4. “It increases lymph flow by 400 per cent.” 

5. “O-lodoxybenzoic Acid has an intense and 

prompt analgesic effect.” 

6. “It decreases muscle spasm and reduces swel- 

ling.” 



For intravenous and rectal use the ammonium 
salt of O-lodoxybenzoic Acid (0X0- ATE) is 
most suitable, and for patients whom the physi- 
cian wishes to treat orally, we are now offering 
the calcium salt under the name of 

0X0^ ATE 

(For Oral Administration) 

Bottles containins 24 V 2 gram capsules (four weeks’ treatment) 

Samples and literature upon request. 

Smith, Kline & French Co. 

Established 1841 

111 North Fifth Street (Department S) Philadelphia, Pa. 
pLEASK Mention THIS JOURNAL When Writing to Advertiser^ 


PILLING MADE 


MERCURY SPHYGMOMANOMETER 

With Replaceable Glass Tube 

ACCURACY — inherent in a mercury column. 

READINGS — made easy by large mercury 
column and wide scale divisions. 

INTERCHANGEABLE GLASS TUBE -If 

glass tube breaks it is immediately re- 
placed by another — no delay. 

APPOINTMENTS of the highest grade. 

METAL PUMP will outwear two or three 
rubber bulbs. 

VALUE — no better instrument procurable 
at any price. 

PRICE S30.00 RETAIL DEPARTMENT OF 



The GEORGE P. I>II f Arch and 23d Sts. 

& SON CO. JT 1 JLi JLrf I \JI PhUadelphia, Pa. 


THE STANDARD 


LOESERS INTRAVENOUS SOLUTIONS 

CERTIFIED — — 
PREEMINENT 

In every field of endeavor one individual or his product 
stands out above all others for reasons of quality and 
reliability. 



This preeminence of Loeser’s Intravenous Solutions has 
been established by years of experience. 

Loeser’s Intravenous Solutions 

ARE THE 

Standardized, Certified Solutions 

Clinical Reports, Reprints, Price List, and "The Journal of Intravenous Therapy” 
will be sent to any physician on request 

LOESER LABORATORY 

->■> wcc... , YORK INTRAVENOUS LABORATORY] 

22 WEST 26th STREET „ 

Producing ethical iatxavenous solutions for the tnedica, profession 
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ADVANCE 


M / #' f jf .J^ 
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jr JF uT 

^ / X 
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J 
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i<S— -3 


"caLeiiyM-SAiKiiE)©!" 

Otlcttim (jluconatej 1 | »«. . I. ■ /-« > , .ft 

(C(!Hxi 07 )aCa.Hs 0 

FOR INTENSIVE CALCIUM MEDICATION 


Hy Mouth Tasteless 

Intramuscular Painless 


Intravenous 


Granulated Powder 

Cartons of so, too and soo Cm. 

Ampules of 10 cc. 

Boxes of 1, 5 and 20. 


SANDOZ CHEMICAL WORKS, / 

Incorporated _,■■•■ 

708 Washington St., NEW YORK. X street 


SANDOZ 
•\C/ CHEMICAL 
WORKS, Inc. 

, (gentlemen: Please send 

literature and samples of 
/p®' "Calcium-Sandoz" powder and 
,.F ampules. 

M. D. 


T'owtl ; State 
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'■ "NtwyonKs N£W£st iioni. 


: 227, West .'street , 

at '•r•a4>Tay .•■ 

•„ New VbnK 

Adjacent To ©'t ry Activity ' 

, 600.Bri(^ Sunlit R<x>ms, 
•Cacw With Bath, -Electric , 

. -Ia-n,- lee Wvre.R ««£: . ’ 

SiNGLt Ro^ S Bath $5- ' 
DoobU Ro^ f><„ Bath $4*2 

fetPTIOM^ **”*^^^ lilNWCOM^TTS 

R«6RVAT.ONi 
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The Original Ultras 
Tiolet Raj Rqnipmeii 

T he Alpine Sun Lamp and Kromayer Quartz Lamp are now 
used by more than 150,000 professional men. This wide 
acceptance by the medical profession stamps Hanovia equipment 
as an important influence in the science of Light Therapy, and in 
the manufacture of apparatus for that purpose. 

Thus we desire that every member of the profession be thor- 
oughly fainiliar with the five different classes of lamps which we 
manufacture. 


The first class includes tlie Pro- 
fessional Models — the standard Alpine 
Sun Lamp and the Kromayer Lamp — 
sold only to members of the Medical 
and Dental Profession. These are manu- 
factured to produce Ultra-Violet Rays 
in the quantity and quality so necessary 
to obtain practical clinical results. 

The second class istheprescrp- 
tion lamp — the Luxor Model Alpine Sun 
Lamp — furnished to the Profession, and 
to their patients (only on prescription). 
These lamps have the intensity required 
for clinical use, though the mechanical 
make-up does not embody the office ad- 
justments found in the Alpine Sun Lamp. 


Patients should only use this lamp as 
prescribed by the attending physician. 

The third class is the Horae 
Model Alpine Sun Lamp, a safe and con- 
venient apparatus, for producing tonic 
and prophylactic effects with Ultra- 
Violet Rays. This model is not sufficient- 
ly intense for clinical use. 

The fourth class is the special 
group of Scientific Lamp Models, used by 
physicists, chemists and those occupied 
in carrying on scientific research work. 

The fifth class are those lamps 
produced for Veterinarian practice and 
Animal Husbandry. 


We would like very much to have an opportunity to send you 
literature describing and discussing these various types of lamps. 
We feel the information would bring you to a better understanding 
of Ultra-Violet Light. Simply fill out and mail the coupon below. 


Hanot I A LiAmps 

FOR LIGHT THERAPY 


Divisional Branch Offices 

Allanln, Ga. . i. Medical Arts Bldg." 
Chicago, III. . . . 30 N. Michigan Ave. 

Hunovia Chemical & Mfg. Co., Dept. A-11, Newark, N. J. 

Please seod me, without obligation, literature describing Hanovia 
Ultra-Violet Lamps. 

Dr 

New York, N. Y. . 

. . SO Church St. 


San Francisco, Cal. 

. 220 Phelan Bldg. 

Street 



City State 
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LIPPINCOTT BOOKS 


DIAGNOSIS OF CHILDREN’S DISEASES Second Edition 7.00 

By Dn. E. Feku. Translated by GarIi Ahrbmbt Scnr.iwin. Octavo. 551 Pages.- 267 Illustrations. 

This book reached three editions in five languages in three 3'ears. We now offer the second 
in English, thoroughlj' revised. The work confines itself entirelj' to diagnosis of diseases 
in chUdren, with special attention to the ills of the newly-born and of in^anc3^ The 
material is presented brieflj', and gives innumerable fine points, of diagnosis that are not 
often mentioned in general text-books. 

ANAESTHESIA Fourth Edition 5.00 

By Partieii J. Fiagg, M.D., Visiting Bronchoscopic Anaesthetist, Manhattan Eye and Ear, Anaesthetist 
to St. Vincent’s Hospital, New York City. Octavo. 384 Pages. 335 Illustrations. 

Practical and sdentidcin its consideration, the book is mitten in a particuJarlj' happy 
st^de, so that although a remarkably complete and scholarly exposition of anaesthesia, 
it is one of the most readable and interesting discussions of a scientific topic that has 
been issued for many a daj ’." — American Medicine. 

RADIUM IN GYNECOLOGY 8.00 

By John G. Cb-ark, M.D., former Professr- G-.-; . V ' -ersity of Pennsylvania, and CHARnns C. 

Norris, hl.D., Professor of Obstetrics and . . . .. ■. of Penns 5 ’lvania, and Gjmecologist to the 

Radiologic Staff of the Philadelphia Gcnerr . 315 Pages. 49 Illustrations. 

This complete and splendidlj’ illustrated book is absoluteij’ essential to ant’ surgeon 
working in the gynecologic field. The status of radium therapy is now definitely estab- 
lished. Almost complete absence of mortalitj' and the practical certainty of cures far 
surpass the operative results or any other kind of therapy. 

SIMPLIFIED INFANT FEEDING Third Edition 5.00 

By Roger H. Dennett, M.D., Professor of Diseases of Children, New York Post-Graduate Medical School. 
Octavo, 419 Pages. 41 Illustrations. 

The newer aspects of the treatnient of diarrhoea, rickets and scurvy have been recorded 
and new material furnished on acidified milk, gelatine, goat’s milk, the numerous synthetic 
milks, calcium caseinate, karo, dehydration. 

ATLAS OF HUMAN ANATO^^Y Tlurce Vols. Fifth Edition 18.00 

By Werner Sp.alteholz. Translated by LEWELnYS F. Barker, Johns Hopkins University. Octavo. 
902 Pages. 994 Illustrations. 

PiCTUKES of dissections, true to nature, refresh the memor}’, and act as an e.vcellent 
guide in the practical work of the phj'sician. 

EXPERIMENTAL PHARMACOLOGY Second Edition 7.00 

By Meyer and Gottuer. Translated by Professor Veltien E. Henderson, Department of Pharma- 
cology, University of Toronto, 650 Pages. 89 Illustrations. 

This text-book presents the subject of Pharmacology’ from a viewpoint that explains 
logically the actions of remedies in health and disease. The subject is approached from 
the physiology’ of each organ and its pathological conditions, showing how its functions 
may be altered by certain remedial agents. A direct translation from the Seventh Edition 
of Mey’er and Gottlieb’s famous medical classic. 


THE HEART IN MODERN PRACTICE Second Edition 6.00 

By WinniAM Duncan Reid, A.B., M.D., Assistant Professor of Cardiology, Boston University School of 
Medicine, 466 Pages. 81 Illustrations. 

“The first book to embody modern teaching on the subject in its entirety. Far and away 
the most practical that has yet been VTitten.” — Med. Times, London. 

J. B. LIPPINCOTT COMPANY, PWladelpMa, Pa. 



ljppincott books 
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Rugged construction. 

No external sources of electrical 
energy. 

Operates entirely from a small 
storage battery. 

Electric motor drives film, which 
is 60 mm. in width. 

String is 10 cm. in length. 
Standard in every respect and 
is really portable 

[ ALBERT C. GAUDIN 

I 342 Madison Ave 

• New York City 

■ 

^ Kindly send me detailed infor- 
I mation on the new Portable, and 
I also on the Boulitte Standard 
I Model. 


For Details j Name 

CLIP THE I . 
COUPON ' Address.. 
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NOW READY 

We have just 
issued 


A NEW PAMPHLET 


devoted to a discussion 
of May, June, and July 

HAY FEVER 

and in this bulletin the 
chief causative plants 
are illustrated in natu- 
ral colors. 



. vV - J 

HAY-FEVER 




Copy sent on request 


The Arlington Chemical Company 


YONKERS, N. Y. 
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Familiar Symptoms 

The familiar symptoms of hyperacidity — ■ 
sour stomach, eructations, biliousness, 
headache, nausea — call for the adminis- 
tration of the balanced aikalinizing agent, 
BiSoDoL. 

BiSoDoL is quickly ejQfective and is easy 
to take. There is no danger of systemic 
disturbance. 

Beneficial effects from BiSoDoL have 
been especially ‘marked in the control of 
impaired digestion, cychc vomiting and 
the morning sickness of pregnancy. 

BiSoDoL has won prestige by brilliant 
clinical performance. We are anxious to 
have you try it in your practice and will 
gladly send samples and hterature upon 
request. 








BiSoDoL 


The BiSoDoL Company 

NEW HAVEN, CONN- 
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ake HOTEL ^ 

EFFERSON 


A »av^v r**r^ V in mm ■« v 


ATLMrCITY 

NEW JERSEY 

At Ocean End of Kentucky Avenue 

e 

Jl Hotel Whose Comforts willjlssure One of Full 
Enjoyment of ^his Qlorious Resort 

EACH ROOM HAS BATH 
Strictly Fireproof — Luxurious Lobbies 
Sundeck Overlookirrg the Ocean — Golf Privileges 


American Plan, $7 tip 


European Plan, $4 up 


OWNERSHIP— MANAGEMENT 

FETTER & HOLLINGER 


LATZ INC. 


Mr™ THIS Jorar^AI, „ Am™,™ 




Lipiodol Radiograph 
of 


I,'. 

Roentgen Exploration of 


The Genito-Ur 
Tract 


urn 


IS SATISFACTORILY ACCOMPLISHED BY 
THE USE OF 


A. 


LIPIODOL 

(The Original French Iodized Oil) 

Its great opacity, complete tolerance 
and simplicity of technique have led to 
its adoption for X-ray exploration of 


Ujf 


IN THE FEMALE: 

The Uterus, Oviducts, Fallopian Tubes; 

IN THE MALE: 

The Vas Deferens, Seminal Vesicles, 
Ureter and Kidney Pelvis. 


{LIPIODOL is in use in over SOO Hospitals in the U. S. A.) 


Fallopian Tubes 


I Literature, Case Reports and Bihliography T] 
on LiTiiodol will be mailed on reguesf Jf 



Importers of Lipiodol and other French Products 
90-92 BEEKMAN STREET NEW YORK. N.Y. 

Canadian Agts.: Rotjoeer Freres, 210 Rue Lemoine, Montreal 


Pain- 


Burning 


-Frequency 


Are relieved, and in most cases complete disinfection of the urinary tract 
is established by the prompt lise of 


CAPROKOL 

(Hexylresorcinol, S &. D) 

Its analgesic action on the urinary mucosa brings immediate comfort, and 
its continuous germicidal action in the urine produces astonishing results in 
urinary tract infections. 


In Capsules for Adults 

Capsules, Caprokol — 100 
Sig. — ^Two Capsules after meals, 

' increasing as directed. 

Diuretics and increased fluids should 


In Solution for Children 

Solution Caprokol 4 ozs. 
Sig. — Teaspoonful q. 4 h. 
increasing as directed. 

be avoided during treatment 


SHARP Sc DOHME 

BALTIMORE 


Quality First 



Since 1 860 


Nc« York New Orleans St. Louis Atlanta Philadelphia 

tcansas Cio San Francisco Boston Dallas 
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Beautiful Rhenisli Resort. Golf 
and aU oth.er sports. Modern 
Hotels in charming surroundings, 
every comfort. Hot Springs for 
RHEUMATIC, ARTICULAR and 
SKIN DISEASES. 


In the Black Forest near Eaden- 
Baden, Hurhatts and Sanatorium. 
Beautifully located. Latest equip- 
ment. Expert medical treatment 
for NERVE and INTERNAL AIL- 
MENTS. 



GERMANY’S LARGEST RESORT 


World famous for its location, 
beauty and high-class entertain- 
ments. The Springs are indi- 
cated for JOINT DISEASES and 

Affections of the respira- 
tory and Digestive organs. 


mriLDUMGEM 


the midst of densely wooded 
is, The Wildungen "Waters 
[elenenquelle) are prescribea by 
ysicians the world over in 
5turbances of the GENITO- 
rINARY system. Dietetic 
isine in every hotel. 


Physicians and their families are granted reductions. For 
duclion, for further information and for free literature app y 

german HEALTH RESORTS 

46 West 40th Street NEW YORK CITY 

For respective Mineral Waters and Sdts. 

SPA PRODUCTS, 164 Fifth Avenue, New YotK 
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0 OUR suf T? r^nri oivr 

gl are reeog’^ JL aLV^X^ 

IfjbscriptioD 

jhem? nppYth a Virulent Culture 

' Suppressed by Vitamine-B Feeding 

Warren 

Helllgfv^ery remarkable experiments were recently conducted at Yale University Med. School, 
LaMrJDrs. Rose and Cowgill. (Soc. for Exp. Biol. & Med., May.) 

^ Geo A series of healthy animals were injected with living cultures of Bacillus welchii. 
ToWhen the animals received a regular diet, low in vitamine-B, bacteria developed, pus areas 
j/were established and B. Welchii were found in the blood stream. 


But, when an adequate amount of Yeast Vitamine-B Concentrate (Harris) was added 
to the diet, negative blood cnllnres were obtained. The authors state: ". . . This 
procedure was repeated a number of times over a period of 15 months and the same results 
obtained.” 

This is the first, instance in the chemistry of immunity, where a factor of the diet has 
shown such importance in establishing anti-bodies or in combating infectious disease. 

Obviously — 

YEAST VITAMINE-HARRIS (TABLETS) 

and 

BREWERS’ YEAST-HARRIS 

(Medicinal Powder) 

are indicated in such infections as — 

, Hidden Foci (suspected or Icnown) 

GRIPPE, INFLUENZA, PNEUMONIAS 

and isolated pus areas, which often follow these. 

ARE PELLAGRA AND HERPES RELATED? 

Since Dr. Goldberger (U. S. P. H. Service) cured cases of pellagra with Brewers’ Yeast— 
Harris and Dr. Gerstenberger (Lakeside Hosp. Cleveland) successfully treated Herpes with 
Yeast Vitamine Tablets (Harris), are these diseases similar in origin and were they cured by 
“immunity building” or by supplying Vitamine-B deficiency? 

BREWERS’ YEAST-HARRIS 

and 

YEAST VITAMINE-HARRIS (TABLETS) 

are indicated in both 
Sample bottle $1.00 

the HARRIS LABORATORIES, INC. 

Tuckahoe, New York 

--.ASB Mention- 
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CHOLINE 


The Physiological Vasodilator* 


Seventeen leading Paris hds- 
^ pitals are using Acecoline 
{acetylcholine hydrochloride puri- 
/lied, stabilized and tyndallized 
/for clinical use). Clinically'-, as 
l' Avell as experimentally, it has 
. been proved to be the most pow- 
erful physiological' dilator of the 
arteries and arterioles. 


tensive vasomotor disturbances, 
trophic disorders and vagal in- 
sufficiency. 

Also, surgeons, neurologists, 
ophthalmologists, and otologists, 
will find important indications, in 
their respective fields fully de- 
scribed in our booklet. 


Yet Acecoline is extremely safe. 
There are no contra-indications 
to its use and intolerance and 
cumulative effects have not been 
observed. 

It has proved valuable to re- 
lieve arterial spasm in Raynaud’s 
disease, endarteritis obliterans, 
intermittent claudication, hyper- 


Acecoline is administered sub- 
cutaneously or intramuscularly. 

The average dose is 0.1 Gm. 
dissolved in 5 cc. of sterilized and 
doubly distilled Avater (furnished 
with the package). 

Therapeutic effect is often imme- 
diate. 


* Available for Clinical Use as ACECOLINE 


Manufactured by 

Laboratories Chevretin-Lematte 

52 Rue La Bruyere, Paris 

Sole Distributors for ACECOLINE in the 
United States 

Anglo-French Drag Co. (0. S. A.), Inc. 

1270 Broadway 
New York, N. Y. 



I A nglo-French Drug Co. ( U.S.A .), Inc. | 
I 1270 Broadway, New York, N.Y. , J 

I Gentlemen: — Without obligation J 
I on my part, you may send your i. 
I booklet and samples of Acecoline. i 

» J 

I M.D. . 

• I 


» 

I 
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Sarly Step in ^fining 

Pharmaceuticals 


T he decades spanned by the 
cajteer of Eli Lilly and Com- 
pany have witnessed more prog- 
ress in the refinement and develop- 
ment of medical products than all 
the centuries preceding. 

In these improvements Eli Lilly 
and Company have had an active 
part. As a pharmacist’s apprentice, 


Eli Lilly was under the guidance 
of a man of high ideals and superior 
attainments, who read widely and 
was quick to apply better methods. 

In the late fifties, his preceptor 
read in a French journal of a method of coating pills by impaling 
the pill on a needle set in a cork and immersing the pills in melted 
gelatin. He translated the article to Eli Lilly and suggested that 
he try the experiment. 

Eli Lilly was probably the first in America to gelatin-coat pills. 
Later he increased the speed of the process by setting a row of 
needles in a wooden bar and dipping a number of pills at a time. 

In 1879 he devised the first method by which pills could be 
given an imperforate gelatin coating. For many years Lilly pills 
were unique in this respect. 

Following the example of the founder, the spirit of research 
and progress has always been of paramount consideration to 
. Eli Lilly and Company. 



1 


“PERFECTION” 
Gelatine Coated Pills. 


ELI LILLY, 
Manulacluring Pharmacist 

36 dnd 3S South St 

indifinaf-ctn, Ind ^ May tit, tSSo 

Dttif 

/ fidit the pteasure (a infotnt you 
that, after years of eoTis/ant expertinent, / have 
perfected rf piotess for ^chxttne (oating pdts 

WITHOUT THE USE OF METAU 
Lie POINTS, making n ionltnuous and 
impervious eoattng of PURE GELATINE, 
producing the handsomext goods made, at the 
same Unte tedneing the expense to such an 
extent that / am able to offer tht^x^t DIS» 
COWMT off C. C. UST flJ off S. C. Lt*sT. 

This it of interest to the trade and ihe^feO' 
pie, as the mueh greater cost of Gy C„ PsUs 
has operated agatust their use, xohtre other* 
wise they were preferred,. 

Some of my stock it made by old process, h*t 
trill he hilled as above until cut of hands, 
Sotidting (ontmuanee of your orders, lam. 
Very Truly Yours, 

EU LILLY. 


Announcement issued by 
Eli Lilly in jSSo in- 
forming the trade of the 
availability of pills 
with imperforate gelatin 
coating. 



ELI LILLY AND COMPANY 

Manufacturers of "Pharmaceuticals and "Biohgicah 



A sectional view of the 
modern pill-coating de- 
vices in the Lilly Lab- 
oratories. 
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“Kindle” 
Model 
No. 3 
Mobile 
Type 


Bellevue 
Hospital 
N. Y. City- 


What ONE- 

“Hindle” Electrocardiograph 

is doing, at BELLEVUE HOSPITAL 


S INCE November 15th, when this No. 5, Mobile Type, Electrocardiograph was 
first put into use at Bellevue Hospital, N. Y. City, electrocardiograms have 
been made of 1497 patients of whom 1397 were taken care of during December, 
January and February. 

On busy daj'^s as many as 50 patients were examined, uniformly satisfactory tracings 
being obtained. 

In addition, Bellevue Hospital has three other Hindle Electrocardiographs in use for 
research work and teaching, in connection with Cornell University and New York 
University Medical Schools. 

Many other prominent hospitals and medical schools are satisfied users of Hindle 
Electrocardiographs. 

Write for Catalog 180B 


MacKenzJts 

Lewia 

Volysmphi 

MicrotoiBcs 

Kynso^apha 


CAMBRIDGE 

instrument CPwc" 

Terminal, New York 

-aCTUR ERS OF PRECISION INSTRUMENTS 

-l'_ ■-. —II. I,. _ 

■JOURNAL Whej.- Wni'mrG to AnvEnTrsEHS 


Alfcolor Air 
Indicators 

Sphr(rmoc''®Pl"' 

Itccordinff 

Clinical 

Thermomclcrs 



•- AVENZOAR 
(10754162) 

Spanish physician. One of the fctv 
of his time who had the courage 
to tilt against Qalenism. 


C^ALLED “The Wise and Illustrious," Aven^ 
Zioar realized that palatability in the medicines he 
was using was a very desirable attribute. In the 
Latin translation of his treatise, “A1 Teisir,” it is 
recorded that when the Caliph needed a purga-- 
tive, Avenzoar conceived the idea of spraying a 
grape vine with a purgative solution, and feeding 
the grapes to his royal patient. 

Its agreeable taste makes Agarol, the modern 
mineral oil emulsion with phenolphthalein, ac^ 
ceptable to the most fastidious patient. Because 
it softens the intestinal contents and gently stimu' 
lates the peristaltic action, Agarol accomplishes 
the two most desirable results in the treatment 
of constipation. 

Liberal trial quantities at the disposal 
of physicians upon request. 


WILLIAM R. WARNER & CO., INC. 

Manufacturing Pharmaceutists since 1856 

113-123 West 18th Street 
New York City 
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RAPY 


!i can be effective only through the use of de- 
ji pendable endocrine products. A proper man- 
eiacturing process is absolutely indispensable. 

;• 

1 1 

1 1 ♦ every link in the manufacture of the glandular 

Ij substance plays a vital part in its future therapeutic value, 

j ) every stage in its production counts in its efficiency. It 

i! may become either a dangerously potent weapon or an inert 

1 5 mass.” — (“Our Problems in Endocrinology," Jacob Gut- 

ij man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 

i j Endocrinological Society of the City of New York, 1922.) 

, i 

Ij Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 

EPINEPHRINE 

EPINEPHRINE CHLORIDE SOL. 

DESICCATED PITUITARY BODY, U. S. P. 

DRIED SUPRARENALS, H. S. P. 

DRIED THYROIDS, H. S. P. 

SOLUTION OF POST-PITUITARY 

CORPUS LUTEUM 

PANCREATIN, U. S. P. 


Insure potency and constancy of action by prescribing 
the products of 





Ultra-Violet Combined ^ith Heat and Light Make 
Possible a Wide Range of Therapeutic Uses 

© ✓^LINICAL evidence and the experience of well- 

known authorities has shown that the new 
Battle Creek Super Solar Arc Lamp may be success- 
* fully used to treat a wide range of the most stub- 

born and deep-seated disorders. 

|s I j Not only does this ADVANCED-TYPE LAMP 

i possess many improved mechanical feamtes of con- 

|( I struction, such as the automatic magnetic feed 

i prh . a which prevents loss of time in waiting for the rays 

to attain adequate intensity, but the superiority of 
lamp in the treatment of general constitutional 
1 conditions, as well as local surface conditions, is 

i largely due to the combination of rays produced. 

1 ample amount of ultra-violet 'radiation plus 

the radiation of infra-red, results in the production 
of a spearum that most closely approaches that of 
the sun. Since the Super Solar Arc combines ultra- 
violet and infra-red rays it finds dozens of uses, for 
rachitic patients, for skin diseases, for relief of con- 
gestion, and other conditions. Thetechnic of hand- 
jil ling this lamp is easily and quickly mastered. 

Our new bulletin describes fully the many mechan- 
ical and therapeutic advantages of the Super Solar 
Arc. May we send you a copy? 

Sanitarium & Hospital Equipment Co. 

Battle Creek Michigan 


m 


Other Battle Creek Therapeutic Appliances 




XoSffl 


Pffi * 

Portable 


Solar Arc Lamp 
R-40 

A convenient, pow- 
erful and most effici- 
ent appliance for 
heat, light and ultra- 
violet therapy. 


Oscillo - Manipulator 

This appliance, through years 
of development, has become 
a 'tested substitute for hand 
massage. It has proven of 
great value in practically all 
cases in which general or lo- 
calized massage is indicated. 


"Veelite” — for 
Infra-red 

This latnp radiates soft, 
penetrating rays of infra- 
red. Unique features ate 
the new V-shaped ele- 
ment and ease of adjust- 
ment. 


Vibratory Chair 

A therapeutic unit of prov- 
en value for the application 
ofvibration in the treatment 
of disease. The entire ner- 
vous and circulatory sys- 
tems are reached by Vibra- 
tory Chair treatment. 
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From the ancient days of the Arabian physicians, Geba 
and Avicenna, has come the use of silver as a therapeutic 
agent. Its modern exhibition is in the form of NEO- 
SILVOL, a compound of silver iodide with a soluble 
gelatin base which is therapeutically effective without 
causing irritation, and which leaves no dark tell-tale 
stains. 

Neo-Sih’ol Contaim 20% Silver Iodide 
in Colloidal Foitn 

Nole these facts: Neo-Silvol is fatal to the gonococcus, streptococci, 
staphylococci, pneumococci, and Micrococcus catarrhalis. Against 
streptococci and staphylococci it is as aaively germicidal as pure 
phenol — and applicable in much more concentrated solution. Against 
the gonococcus it is 20 times as active as pure phenol. Yet Neo-Silvol 
docs not precipitate tissue chlorides, nor does it coagulate cellular 
albumin; weak acids or alkalis or dilute alcohol do not precipitate it. 

Neo-Silvol should be at hand for use in treating infec- 
tious inflammation of any mucous membrane — in eye, ear, 
nose, throat, urethra, or bladder. 


HOW SUPPLIED 

In 1-oz. and 4-oz. bottles of the granules — In 6-grain capsules, 
bottles of 50, convenient for making solutions — As a 5% ointment 
in 1-drachm tubes — In the form of Vaginal Suppositories, 5%, 
boxes of 12. 


Shall tve send yon a sample of the capsules? 


Parke, Davis & Company 

DETROIT, MICHIGAN 


e* 


rest and sleep 


whenever insomnia or 
nervousness is a problem 
Elixir Alurate ^ives 
refreshing' repose m m m 


■ ^ A SAFE 

NON-NARCOTIC 
, ■ HYPNOTIC — SEDATIVE 

QUICK IN ACTION 

1 NOT DEPRESSING :: DEVOID OF 
COAL-TAR DERIVATIVES 


Elixir Alurale contains 
the Roche hypnotic agent, 
allyl-isopropyl-barbilurate 


if- 

';iv 


St 



[ AM.'i'.,' 

I y bilcii Ji’uiU dractirn^, 
f‘i contains a • 

|1. kofirqptfl~hayHluntti . 

1 / / ■ ' >1 
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1 hese Perfections 
Insure Pure Ether 
When Administered 

^ Surgeons and Anesthetists 

I now have available an Ether 
free from Peroxide, Alde- 
h^^de and Acid when read}^ 
to be given to the patient. 


^ The problem until now has been to 

kDhc fruits of ten prevent decomposition of pure Ether 

years research W/" w/* in the package. The causes of this 

deterioration were discovered and eliminated by the following exclusive 
methods of control. 

1 A manufacturing process that eliminates im- 

* purities. 

o An exchisive process for "Chemical Sterilization" 

* of containers to prevent formation of impurities. 

^ A patented air-tight mechanical closure which 
prevents contamination from soldering flux. 

The Purer the Ether the Safer and Better the Anesthesia 

Extreme purity' lessens irritation and permits quick induction and sustained narcosis 

with a minimum of Ether 


We invite you to test it clinically and chemically and will be glad 
to supply free samples for this purpose. 


Mallinckrodt Chemical Works 


ST. LOUIS 


A Conslructive Force in the Chemical Industry since 1S67 

MONTREAL PHILADELPHIA NEW YORK 







‘‘Every infant 

should have an addition 
of Vitamin B to its formula 


and should not depend on milk, either 
human or cow’s, as its only source 
of this vitamin.” 

B. RAYMOND HOOBLER, M.D., DETROIT 
Journal A. M. A.. August 4, 1928 


Hoobler’s studies of Vitamin B 
deficiency in infants led him to 
conclude that “just as regularly 
as orange juice and cod-liver oil 
are prescribed, one should also 
prescribe a substance rich in 
Vitamin B for the infant dietary.” 

The need of Vitamin B supple- 
mentation for the bottle-fed 
baby is readily seen. Cow’s 
milk is variable in this factor, 
and very often it contains only 
sufficient Vitamin B to supply the 
infant’s minimum level of re- 
quirements instead of the opti- 
mum. Therefore, when the milk 
is diluted, the vitamin content is 
reduced below the safety line. 

In the case of the breast-fed 
infant, Macy and her co-workers 
have found it possible “that 
many mothers do not supply 
enough Vitamin B to their 
babies. At best, the average 
healthy mother is producing a 
milk that is exceedingly low in 
Vitamin B.” 

The need for the addition of 
Vitamin B to cow’s milk modified 
for infant feeding has been 


proved in the studies referred to 
and in other important studies. 

This need has been ably met 
by E. R. Squibb & Sons — with 
Vitavose, a newmilk modifier and 
diet supplement which possesses 
the added value of Vitamin B 
and assimilable iron salts. 

Squibb’s Vitavose is prepared 
from fat-free malted wheat 
germs. It contains not only mal- 
tose and dextrins, but also the 
other water-soluble extractives 
from the wheat embryo — Vita- 
min B, nitrogenous compovmds, 
and mineral salts. 

In -appearance Vitavose re- 
sembles, fine, golden yellow 
sugar. It has an agreeable 
malty taste. 

It stimulates the appetite and 
has slightly laxative qualities 
which are valuable in aiding nor- 
mal elimination. Vitavose is 
biologically tested for Vitamin B. 
It has been accepted by the 
Cotmcil on Pharmacy and Chem- 
istry, American Medical Asso- 
ciation. 



As a diet 
supplement for 
children 
and adults 

In addition to its use as a milk 
modifier ior infants, SquibVs 
Vitavose is very valuable as a 
diet supplement for children, 
expectant and nursing mothers, 
invalids, convalescents and mat- 
nourished adults. 

While the ordinary diet may 
supply insufficient Vitamin B 
and iron, Vitavose brings the 
supply of these two factors up 
to optimum requirements. 

It is also a dietary adjunct of 
value in the treatment of condi- 
tions in which Vitamin B and 
iron salts are indicated, such as 
anemia, gastric atony, chronic 
ulcerative colitis and pellagra. 


Free to physicians — samples of Vitavose and detailed information. 

Write Professional Service Dept., E. R. Squibb & Sons, 80 Beekman St., New York 

Squibb’s Vitavose 
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A Broken Link 


A chain that has a broken link is useless. - 
It is equally true that an endocrine formula 
lacking a necessary ingredient may not give 
satisfactory results. Take, for example, the 
treatment of hypoadrenia with its symptoms 
of subnormal temperature, low blood-pressure, 
and slow convalescence from colds and influ- 
enza. It is now generally accepted by author- 
ities on endocrinology that the patient requires 
suitable doses of thyroid and spermin in addi- 
tion to the obviously indicated adrenal cortex 
substance. Such a combination is found in 

Adreno-Spermin Co. 

{Harrower) 

a preparation that has, for 
many years, given satisfaction 
to the profession. One sani- 
tablet q.i.d. for a month or so 
usually will work a wonderful 
change for the better. 


The Harrower Laboratory, Inc. 

Glendale, California 
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THE PROBLEM OP PIGMENT FORMATION.*. 

By Bruno Bloch, M.D., 
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ZURICH, SWITZERLAND. 


As the subject of my lecture this evening I have chosen the 
problem of pigment formation, which I believe to be not only of 
dermatologic but of general interest. The particular pigment of 
which I wish to speak is called melanin and is an organic dye, 
which is found in all animals, from the lowest to the highest. 

Pigment, its formation and function, plays an important role in 
every branch of biologic science. As a matter of fact, we encounter 
this problem in comparative zoology, biology, biochemistry, antlrro- 
pology, physiology and pathology, and above all in dermatology. 

I need only to remind you of the importance of the color of the 
sldn and hair in the classification of the human races and its import- 
ance in human pathology, particularly in various endocrine changes, 
as, for instance Graves’ disease, Addison’s disease, pregnancy and 
scleroderma. Moreover, I wish to remind you that the most malig- 
nant growths are melanotic tumors, and that both the diagnosis and 
therapy of this condition are impossible without an exact consider- 
ation of the pigmentary changes. 

The entire problem of pigment formation is extremely difficult 
and complicated and far from its complete solution. It is a morpho- 
logical as well as a chemical problem, and no one who does not master 
both these factors can hope to approach it Avith success. It has, 
moreover, an entirely different aspect in the cold-blooded animals 
than in the higher ones. This difference lies in the morphology, 
the genesis and especially jn the function of the pigment. 

‘ * Read before the Harvard Medical School, April, 192S. 

VOL. 177, NO. 5.— .M.A.V, 1929 ' 
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Here it has a vital importance in temperature regulation, in 
mimicry and protective coloring, and the pigment cells themselves 
are provided vith nerves and are capable of contraction and expan- 
sion. These faculties have degenerated to a great degree in higher 
animals. In these latter we can no longer speak of a vital function 
of pigment. 

Before discussing the main problem I must give a definition of 
certain terms. We call melanoblasU those cells which are capable of 
forming pigment, while those which contain pigment which they them- 
selves have not elaborated, but have only obtained elsewhere {absorbed 
or pJiagocytized) are called chromatophores or melanophores. 

The Distribution and Localization of Melanin in ‘Higher Animals. If 
we do not take into consideration the unimportant occurrence of 
melanin in certain parts of the nervous system, the melanin in higher 
animals is found only in two organs, which could, therefore, be 
designated “pigment organs.” These are the e3'^e and the skin. 

In the -eye we find pigment in the pigment layer of the retina. 
This pigment is ectodermal in origin. On the other hand, the 
pigment in the ciliary body and the choroid is of mesodermal origin. 
We have, therefore, in this organ ectodermal and mesodermal 
melanoblasts. 

The human skin contains pigment in its ectodermal and meso- 
dermal parts. 

The ectodermal pigment of the skin and also of the mucous 
membranes is found in the epidermis (or epithelium), particularly 
in the basal cells, in the hair matrix and in the cells of the pigmented 
n£evi, which develop through a metaplastic process from the epider- 
mal cells. 

All these cells form the pigment that they contain in their proto- 
plasm; they are, therefore, melanoblasts of ectodermal origin. 

The mesodermal part of the skin, the corium, contains in man 
and in certain liigher mammals two entirely different kinds of pig- 
mented cells. 

One tj^se is found regularlj^ but in very varjung numbers in the 
papillre and also in the deeper layers. Thej’- are plump, sometimes 
somewhat branched cells of very variable form containing coarse 
granules of pigment. These are the chromatophores of the human 
cutis. As my assistant, Miescher, and I have shown, they do not 
form their pigment themselves. They are connective-tissue cells 
which have phagocytized pigment, which was originally formed in 
the epidermis. In some pathologic hyperpigraentations of the skin 
these chromatopliores play a definite role, as, for instance, in tar, 
arsenic and Roentgen ray melanoses and so forth. 

IMj’ collaborator, Sulzberger, recently described a previously 
unknown pathologic condition, in which there were curiouslj^ 
shaped, widely disseminated pigmented spots on the skin, which 
histologically consisted merely- of ver^'^ large heaps of such chromato- 
phores ^ incuutinentia pigmenii). 
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Another type of pigmented cells found in the cutis differs entirely 
in form, localization and nature from the above-described clu’omato- 
phores. They are mesodermal melanoblasts, which I named 
Mongolen-Zellen. These cells lie for the greater part deep in the 
corium and are generally long and ribbon-like; they elaborate their 
own pigment, entirely independently of the epidermal pigmentation 
and embryologically long before this latter has appeared. 

In certain animals this type of pigment is of much greater import- 
ance than the epidermal pigmentary system. For example, in the 
Japanese negro fowl these cells permeate not only the entire con- 
nective tissue, but also the internal organs, the ovaries and even 
the heart. 

If you look at certain monkeys (macacus) you will see that some 
parts of the skin are colored a bluish gray. This color is also due 
to the presence of these mesodermal melanoblasts, which lie in the 
depths and shine through the transparent and unpigmented epi- 
dermis. 

Analogous spots with the same color are found in all Japanese or 
Mongolian newly born, particularly in the sacral region. Attention 
was first called to this fact by the German, Baelz, and interpreted 
as pointing to a closer relationship of the Mongolian race to the 
apes. This worried the proud Japanese race, and there was great 
rejoicing in Japan when somewhat over twenty-five years ago the 
Japanese, Fujisawa, succeeded in the Munich Policlinic in demon- 
strating for the first time such a Mongolian spot in an infant of 
European origin. Since this time we have learned that such 
Mongolian spots can and do occur in the newly born of all races, 
but investigation with dopa and silver reactions first showed me 
that the microscopic elements, which constitute that which is 
macroscopically the Mongolian spot, are present in each and every 
embryo and newly born infant. We must, therefore, admit that 
the Japanese were right, insofar as the differences in the races are 
only quantitative ones. The occurrence of these cells seems to me 
to be one of the best proofs of the descent of man from the ape, or a 
common ancestor. 

There is a second condition in which mesodermal melanoblasts 
are found in human beings. This is in the so-called blue noevi, 
which were first described by Jadassohn. These are large or small 
circumscribed moles, which differ from ordinary brown moles in 
their blue color. Microscopically they consist mainly of pigment 
cells, which are identical in every respect with the cells of Mongolian 
spots. Their blue color is caused by the same physical phenomena. 

I once examined a number of Hindus -and found numerous blue 
ntevi. An extremely exceptional , case is represented by tliis wax 
model. It is the case of a Swiss child, whose skin presented no less 
than 42 blue ntevi, besides several brown ones. 

As the cells of these blue ntevi are mesodermal melanoblasts, the 
malignant growths wliich originate from these moles are, therefore. 
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true melanosarcomas. Sucli tumors were described for tlie first 
time by Darier. Wlicn one calls the melanotic tumors wliicli 
originate from the ordinary brown ntevi, melanosarcomas, as is so 
frequently done, it is an error from the viewpoint of their genesis. 
These, as I have shown, originate from ectodermal melanoblasts and 
are, therefore, imlanocarcinoinas. 

The Characteristics and Composition of Melanin. In the foregoing, 
I have outlined the occurrence and distribution of pigmented cells. 
I come now to the most essential part of our problem, and the 
follovdng points now interest us: Where is this brown dye formed? 
What is the mechanism of its formation? From what mother sub- 
stance (melanogens) is it elaborated? What is its constitution and 
what is its significance and function under normal and pathologic 
conditions? 

Lack of time onlj^ permits me to discuss briefly the above ques- 
tions. 


At first glance the method of determining the characteristics and 
composition of melanin seems simple and self-evident. It appears 
only necessary to extract the melanin from the organs, which con- 
tain it in great quantities (hair, sldn, eyes) and to isolate and 
analyze it. Tliis method has been tried a great number of times 
and has never led to satisfactory results. Upon closer inspection, 
the reasons for this are clear. It is absolutely impossible to isolate 
an organic substance wliich is so complicated and wliich cannot be 
crystallized, from the even more complicated milieu, represented 
by the pigmented tissues. 

The data given by the different authors, among whom are many 
well-known biochemists, differ so greatly that they clearly demon- 
strate the fallibility of tlie method. These difficulties of the classi- 
cal chemical method are shown by the fact that even the results 
of the analysis of melanins wliich have been artificially elaborated 
from known definite substances, such as tyrosin or dioxyphenylal- 
anin, vary greatly. We find, for instance, that the nitrogen content 
varies from 4.3 to 8.5 per cent. But in spite of these facts, the 
investigations have given some information and I will, therefore. 


summarize the results, wliich seem to me the most important: 

Melanin is an organic high-molecular dyestuff or pigment. It is 
amorphous, even upon Roentgen spectroscopic examination. It 
is insoluble in water and in organic solvents; it is a negative colloid, 
going into colloid dispersion in alkaline media. Natural melanin 
surely contains carbon, nitrogen, hydrogen and oxygen. The iron 
aim, according to recent investigations by Dr. Schaaf from my 
a oratory , also the sulphur which have been found are impurities 
iroin the organs from which the melanin has been extracted 
V f have shown that the nitrogen is not amino 

the by Van Slyke). According to Raper, 

g n m jTosin melanin, which is formed artificially by the 
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action of tyrosinase on tyrosin, is in an indol ring. As a matter 
of factj under those experimental conditions he could isolate a 5-6 
dihydroxyindol-2-carboxylic acid : 



Tliis fact explains why the melanin gives the pyrrol reaction. All 
melanins are capable of reducing certain metallic salts, particularly 
silver nitrate. This silver reaction is of great value beeause it 
enables us to make visible the smallest traces of melanins and per- 
haps even certain premelanins in sections of pigmented tissues. 

The Formation of Melanin by the Action of Oxydizing Ferments. Since 
the ordinary chemical methods did not lead to satisfactory results, 
the problem had to be approached from a different angle, which we 
define as the biochemical instead of the purely chemical viewpoint. 

Various authors, particularly Bertrand and Chodat, showed quite 
some time ago that certain plants possess oxidizing ferments 
capable of producing melanins from colorless organic cyclic com; 
plexes— melanogens— as, for instance, phenol, pjn’ogallol and tjTO- 
sin. Among these ferments, tju'osinase is particularly important. 
It is found in potatoes, mushrooms and other vegetable tissues. 
This ferment is specific and elaborates a melanin from tyrosin. 


OH 



\ 

\/ 

CHi— CHCNHi)— COOH 



The chemical process of the formation of tyrosin melanin has 
been carefully studied by different authors, but Raper’s recent work 
was the first to throw more light on the question. He showed that 
in the formation of tyrosin melanin dioxjqjhenylalanin was formed 
as the first intermediate product. Fm-ther products were the above- 
mentioned indol bodies. 

Furth was the fii-st to conceive the idea that the formation of 
animal melanin also may be the result of a similar process. Even 
prior to this Biedermann found tjn’osinase in meal worms. Fiirth 
found t;yuosinase in the hemolymph of butterflies, Pzribram in the 
ink glands of ccphalopods and in the integument of certain cold- 
blooded animals. 

My own investigations have led me to believe that in higher 
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animals, particularly in mammals and man, the melanin is formed 
by a special ferment, the dopa-oxjdase. 

The Dopa Reaction and its Results (the Formation of Melanin by the 
Dopa-oxydase). My investigations were originally based on Addi- 
son’s disease. In this disease we can observe one of the strongest 
hjTperpigmentations of the sldn combined with a lesion of an organ 
whose main product is a pyrocatechin derivate, adrenalin. 


OH 


/\ OH 


\ / 

\/ 

CHOH— CH-— NH— CHj 


For this reason I experimented Avith the cyclic amino acid Avhich 
is most closely related to adrenalin, that is, 3-4 dioxyphenylalanm, 
Avhich for the sake of convenience I call dcpa. 

OH 

k OH 


\/ 

CHr-CH(NHs)— COOH 




Technique. Frozen sections are placed in a 1 per cent solution 
of dopa for about twenty-four hours at room temperature under 
the conditions Avhicli I haA^e enumerated in my article in the hand- 
buch, (see literatiue) the most important of which is the adjustment 
of the H-ion concentration. They are then mounted as usual. 

The Principle of the Method. The pigment forming ferment, the 
so-called dopa-oxydase is capable of converting the colorless dopa 
to a dark insoluble melanin, the dopamelanin. All cells which con- 
tain this ferment are darkened by this dopamelanin, as soon as they 
are brought in contact with the dopa. This darkening is propor- 
tional to the quantity and actiAuty of this ferment. 

The dopa method has the great advantage of enabling us to 
study the exact site of pigment formation It enables us, for 
instance, to obserA^e the form of the melanoblasts and to demon- 
strate that pigment is formed only in their protoplasma and not in 
the nucleus. It also permits us to distinguish melanoblasts from 
cluomatophores. 

I may add, moreover, that it is possible to demonstrate the 
oxydase in extracts of the pigmented sldn of newborn rabbits. 

The Results of the Dopa Reaction. Following are the results- of a 
more general nature: 




Fig. 1. — Cells of Langerhans (nerve elements) in the epidermis demonstrated through 

a gold method. 



Fig. 2. — Dopa reaction in human skin ten days after application of Thorium-X. 
Transformation of basal into Dendritic cells. 







Fig. 3. — Dopa reaction in Mdanocarcinoma originating in the skin. 



Fig. 4. — Blue Ntxnts. Dopa reaction. The reaction is positive in both basal 
cells of the pigmented epidermis as well as in the mesodermal melanoblasts (cells of 
blue nmvus). 
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1. Under certain definite conditions, wliicli I have given in 
detail in my work on this subject, the reaction is specific. No other 
substance, such as, for instance, pyrrol, tryptophan, not even 
tyrosin or adrenalin give the reaction. The slightest change in the 
dopa molecule is sufficient to make the reaction negative. 

2. The reaction is of fermentative nature and satisfies the require- 
ments necessary for such a supposition as I have shown in my 
experiments. 

3. The reaction is only positive in the protoplasma — ^never in the 
nucleus. That is one of the strongest proofs against the theory that 
the nucleus takes part in the pigment formation. 

4. Dendritic Cells. The dopa reaction, moreover, brings to light 
an extraordinarily interesting biologic phenomenon through a 
morphologic picture. It shows that melanoblasts very often 
possess numerous branching processes— hence the name dendritic 
cells. These curious dendritic cells have been known for many 
years, in lower as well as in higher animals. They can be observed 
under certain conditions in native sections and even better tlirough 
the use of the silver method. Becker, of Chicago, in investigations 
undertaken in my clinic, has shown that they are more widely dis- 
tributed than hitherto supposed, both in the human sldn and in 
the mucous membranes of ectodermal origin. 

But it was the dopa reaction which first showed how very fre- 
quently pigment-forming cells have this form and that there are 
cases in which practically each and every basal cell has dendrites. 
This was demonstrated, for instance, by my assistant. Peck, in 
studies of pigment formation in human epidermis after exposure to 
thorium-X. 

The biologic significance and the genesis of these pigmented 
dendritic cells is a special problem in itself which until now has not 
been quite satisfactorily solved. In my opinion, they are melano- 
blasts in an active stage of pigment formation. 

At any rate it is absolutely wrong to identify them with the 
Langerhans cells, as has been frequently done, for instance, by 
Pautrier and Masson. The true Langerhans cells which can be 
best demonstrated by gold methods have nothing to do with pig- 
ment formation. They are nervous elements, parts of the higlily 
differentiated nervous system of the epidermis. 

I think it would interest you to see some pictures of these elements 
which I have made by my modification of the gold method, in some 
as yet unpublished studies on this subject. This may give you an 
idea for the first time of what the nervous system in the epidermis 
really means. (Fig. 1.) 

We will now undertake to answer the following important ques- 
tions: 

Wliere, when and under what conditions is the dopa reaction 
positive? 
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In all places in wliicli we must assume that an autochthonic 
formation of pigment takes place the reaction is positive. It goes 
absolutely parallel with the formation of pigment in regard to 
time, place and intensity; there, where there has never been forma- 
tion of pigment, or where tliis has ceased, the specific reaction is 
alwaj's negative. 

Some Concrete Examples of the Eesults Obtained with Dopa Reaction 
(a) In the Eye. As I have stated above, the pigment of the eye is 
formed early in the embryonic period, as well in the ectodermal 
retina as in the mesodermal choroidea. As was shown by m}'^ 
collaborator, Miescher, in a very painstaldng and technically diffi- 
cult investigation, the dopa reaction is positive in both and, winch 
is more significant, exactly and only dmlng the period of pigment 
formation (during the fetal life). Indeed, for instance, in the case 
of the cliicken embr3m, the pigment formation in the retina begins 
on the third daj'^, reaches its maximum on the seventh and ceases 
on the eighteenth da5^ In the choroidea it begins only on the 
fifteenth day. Only at that particular time the dopa reaction is 
positive. 

At first glance it may seem peculiar that pigment formation in 
the eye takes place only during a short time in the embrjmnic stage. 
When we consider the matter more closelj'', however, we see that 
tliis must be so on account of the function of the eye wliich would 
be impaired if the pigment formation was as easily influenced by 
outside factors, as is the case in the skin. As far as we know, there 
is only one condition in wliich the rule is broken. Tliis occurs when 
malignant pigmented tumors (melanocarcinomas or melanosar- 
comas) arise from the pigmented parts of the eye. In this case the 
latent pigment function and parallel with it the positive dopa 
reaction reawaken. 

( 6 ) In the SJcin. In the ectodermal parts of the sldn and the 
mucous membranes the dopa reaction is positive in all cells wliich 
are capable of producing pigment, naraelj^ in the cells of the basal 
layer of the epidermis and follicles and in the matrix of pigmented 
hairs. In all places one can here again observe the absolute paral- 
lelism between the fii'st appearance of pigment granules on the one 
hand and the positive dopa reaction on the other. In the hair of 
the human embryo the first traces of pigment are found about the 
fourth to the fifth month. At this time and in the same places the 
first melanoblasts with positive dopa reaction are to be found. 
Only much later, at about the time of birth, do we see pigment 
formation concomitant vntb a positive dopa reaction in the basal 
layer of the epidermis, probably under the influence of light. 

It is well knoivn that graying of hair (canities) is a usual accompani- 
ment of old age. The causes for this more or less physiologic fact 
have been investigated in vain by many scientists, among them the 
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great MetchnikofF. In the light of my theory, the process becomes 
clear. The matrix of the white hair does not give a dopa reaction. 
It has lost its pigment-forming oxidizing ferment, the dopa oxydase, 
with a resulting pigment-free or white hair. 

If we make a section tlmough the sldn of a guinea pig, which is 
partly colored and partly white, the dopa reaction is positive only in 
the matrix of the colored hairs and always negative in the case of the 
white ones A similar fact is to be observed in the case of vitiligo in 
man; there where the skin has become definitely pigment-free, the 
reaction is negative, whereas in the surrounding skin the reaction is 
positive and often increased in the hyperpigmented ring. 

One of the most effective causes of skin hyperpigmentation is, as 
is universally known, the exposure of the skin to rays such as ultra- 
violet, Roentgen rays, thorium-X, etc. Under no other conditions, 
do we find such strong dopareactions and so many and such beautiful 
dendritic cells as in such rayed skin. In the microscopic demonstra- 
tions, I wish to draw your attention to the sections showing a 
dopa reaction in a skin which has been exposed to thorium-X. 

The dopa reaction is furthermore positive in the cells of pigmented 
brown moles— just as it must be according to the theory— and 
naturally also positive in the malignant tumors which arise from 
them, the melanocarcinomas. This applies not only to the primary 
tumors, but even to far distant metastases. 

As I have said in the first part of my lecture, in the mesodermal 
part of the skin, in the corion, we must distinguish two entirely 
different sorts of pigmented cells— the chromatophores, which are 
nothing but pigment phagoeytizing connective-tissue cells, and the 
pigmented cells of the Mongolian spots, the blue nsevus, etc., which 
elaborate their pigment themselves. If the theory is correct, the 
dopa reaction must be negative in the chromatophores and positive 
in the Mongolian cells. That this is so, you can plainly see from the 
histologic pictures winch I am showing you. 

The cm'ious pigment cells of the Japanese negro fowl, the gray 
mquse, the apes, the Mongolian spots and the blue n£evi, winch we 
have learned to know, are, therefore, actually mesodermal melano- 
blasts, and tumors arising from the blue neevi are melanosarcomas. 

I need scarcely remark that a tremendous number of other 
problems in this field are still awaiting solution. 

Of these, I only want to touch on the one concerning the nature 
and origin of natural melanogens. 

As I have emphasized, the dopa reaction is an indicator of the 
presence of the pigment-forming oxydase. But this fact does not 
necessarily mean that dopa is the actual mother substance of 
natural melanin. However, there are some indications which 
suggest that pyrocatechin derivatives may play a role as substrates 
in the formation of natural pigment. I have already mentioned 
two points; the specificity of the dopa reaction and the occurrence of 
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dioxyplicnylalanine in formation of melanin by the tyrosinase- 
tyrosine reaction. 

I want to draw your attention to a third and very interesting fact 
which is generally ignored. The only physiologic pjTocatechin 
derivative is, as far as we know, adrenalin. ' Under pathologic 
conditions, except in one particular case, pyrocateehin derivatives 
play no role. As Salkowsky, Tannhauser and I have found, such 
substances can occasionally be demonstrated in the urine of patients 
with general melanocarcinomatosis, melanemia and melanuria. 
This cannot be mere coincidence. It is logical to assume that these 
pyrocatecliin derivatives come from the mother substances of mel- 
anin which must, of course, be formed in great amounts in such cases, 
become free through the disintegration of the tumor cells, get into 
the blood and are eliminated through the kidneys. 

From all the facts, which I have now elucidated, I believe myself 
justified in drawing the follo^ving conclusion, which contains the gist 
of my researches on pigment formation by means of the method of 
the dopa reaction; 

Conclusion. The specific dopa reaction is positive in higher 
vertebrates in all places where melanotic pigment is formed, that is, 
in the cells which are capable of producing pigment, the melano- 
blasts. A close parallelism exists between natural spontaneous 
pigment formation and the result of the reaction, as regards time, 
place and intensity. It is this parallelism which logically points to 
an innate connection beween both phenomena. Wherever the 
natural formation of pigment is going on, the reaction is positive, and 
where pigment formation is temporarily or definitely lacking, the 
reaction is negative. Thus the dopa reaction must be an indicator 
of the existence of the faculty of natmal melanin production (how- 
ever not of the presence of melanin itself). 

The agent within the cells, which is responsible for the dopa reac- 
tion, has the characteristics of an oxidizing ferment. We conclude 
that this oxidizing ferment which is demonstrated by the specific 
dopa reaction, is identical with the natural pigment producing 
oxydase and therefore call the latter dopa oxydase. 

The nature of the mother substances of natural melanins (melan- 
ogens) is not yet known exactly. However, certain facts may indi- 
cate that p;yTocatecliin derivatives play a role in the process of the 
formation of natural pigment. 

I hope that I have been able to show in this short lecture that 
modern dermatology does not limit itself to a small field only but 
includes interesting biologic problems of great general importance.* 

* For complete details as well as bibliography, I refer the reader to my publication : 
Das Pigment, Handbueh der Haut- und Geschlechtskrankheiteh, Berlin, Springer, 
1927, vol. 1. 

Note. — I wish to e-tpress my thanks to my .assistant, Dr. M. Sulzberger, for 
his great help in the translation of this paper. 
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Introduction. In any current discussion of the subject of diseases 
both in and of old age, an effort must be made to define accurately 
first what is meant by growth and second what is meant by disease. 
Without, making this effort it is unlikely that satisfactory ideas of 
the nature of this matter can be attained. I think it is probable 
that an enquiry in this special form is new.^ To physicians, the 
question assumed significance because of certain occurrences; it 
became apparent^ several years ago that a time had arrived when 
great numbers of people were no longer dying of acute infectious 
diseases and that the days of those who were saved were being 
terminated by quite other processes. For this reason, the impor- 
tance of the conditions in which old ageds spent and the diseases to 
which it is subject appear to require more exact examination and 
analysis. The reflections which were entertained concerning the 
change were far from precise as can readily be appreciated now, when 
it is recalled that to meet the new issue Societies for the Prevention 
and Relief of Heart Disease were created. There can be little 
doubt that the nature of the problem with which these societies 
intended to deal was inadequately understood. It was known but, 
as Sir James Mackenzie would have said, it was not appreciated 
what were the varieties of the disease which were involved. This 
has been found a point of importance because, as is now known, 
susceptibility to given diseases varies with age. Nor was it known 
what number .of individuals was aflJicted bj^ each one of them. 
There would, it seems certain, had these matters been clear, have 
been less emphasis on prevention and relief and more no doubt on 
reflection, on analysis and on investigation concerning what actually 
was the new situation. 

General Considerations. In a sense, the subject I mean to discuss 
is not new. Speculation on the natural historj’- of man, his origin, 
growth and destiny is so ancient, that it precedes even the systematic 
writings of Aristotle. But it is necessary first of all to become con- 
vinced that this subject involves considering both the state and the 
diseases in and of old age, and is, as I believe it should be, a matter of 
natural history. Clearly, beginning perhaps with the Psalmist, 
there has been a popular natural history. In recent years, a recru- 

* Address delivered at Annual Graduate Fortnight — ^The Problem of Aging and 
of Old Age, New York Academy of Medicine, October 3, 1928. 
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descence of interest in precisely this matter has developed; many 
men have supposed that there was something arbitrary in the selec- 
tion of the Biblical term of seventy years, that there was in all 
probability something that might be altered to prolong this gift of 
life, if not indefinitely, at least beyond the conventionally accepted 
term. ^^Tiether there is justification in this view is open to debate 
but better* still to investigation. Confidence in the belief, that the 
duration of the accepted span was not so firmly fixed as was com- 
monly believed, was stimulated by a number of occurrences. It 
was obvious that actuarial anal 5 fsis was making it appear that 
expectancy at birth of the duration of life was undergoing change. 
In Massachusetts, after a lapse of fifteen years, life appeared to 
have lengthened 30 odd per cent. Elsewhere similar phenomena 
were observed. That this alteration was related to the gradual 
disappearance of infectious diseases in tlie earlier years was not at 
once apparent; nor did one appreciate the fact that expectation of 
life in tlie later decades had not increased. During these later years 
also the extraordinarily interesting demonstration by Carrel that 
tissues when explanted from metazoa could under appropriate 
conditions be maintained alive in subcultures indefinitely, just as 
could bacteria, yielded the impression that the gift of immortality 
had been bestowed on them, and came not only as a great surprise 
but led many speculators to infer that what is possible in their case 
might be possible also in that of tlie whole complex organism. But 
the step from these conceptions to those having in view an adequate, 
not to say complete, understanding of the life processes of man and 
of the accidents and diseases to which he is subject is great. I^fiiat 
these processes actually are and how they may be described seems, 
and without doubt is, a long and tedious labor. But to be in 
possession of the knowledge which can be gained only in this way is 
in all probability essential, certainly to understand and in all likeli- 
hood to help in ameliorating the later life of man. 

Even superficial reflection suggests that strilcing changes occur in 
the function of important organs. Consider for instance the 
stomach. At first it tolerates and digests foods that are especially 
adapted to it, simple perhaps; but later substances of greater com- 
plexity are managed safely; finally a return to tlie earlier situation 
apparently takes place. There is an evolution and an involution of 
structure and of function. That there are successive changes in the 
case of the long bones and of the skeletal muscles it requires a mere 
mention to appreciate. 

I have said that this is an ancient subject. Growth, in the sense 
in which I am using the term, means successive changes in an organ- 
ism both from the point of view of its bulk or mass which increases, 
as also from tliat of tlie progressive differentiation of all the tissues 
and organs of the body. Nor is the term confined to that stage in 
which bulk or mass continuously increases; growth continues also 
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during the period of involution, of decline, of old age. , Growth now 
is negative where before it was positive. Parallel with change in 
bulk there is continuous differentiation in the intimate form and 
function of the organs and tissues, always in a forward direction, 
never backward to an earlier form— never as we say reversible. 
The idea should not be gained, however, that the rate of this change 
through life is uniform; on the contrary every effort to describe the 
whole of it in the form of a single curve equivalent to a single 
mathematical expression has met with failure. Brailsford Robert- 
son,® among the more recent to make the attempt, was obliged in 
describing the curve of metabolic rate and the attending weight 
eurve to divide the life span into three parts, infantile, juvenile and 
adolescent, each of which required separate description and equiva- 
lent mathematical expression encumbered with variables so complex 
that to understand the process simply becomes too diflficult. Nor 
does the organism as a whole grow uniformly, sometimes it is this 
organ, the thymus gland for example, which exhibits accelerated 
growth— sometimes another. 

Theories of Senescence. Mui-ray and have recently been en- 
gaged in analyzing the various aspects from which speculation and 
research have been concerned with this subject. There have been 
essentially mechanistic and teleological theories. As a type of 
mechanistic theory may be taken Herbert Spencer’s, that matter 
during growth (and evolution in general) passed from simple and 
homogeneous to complex and heterogeneous states. This change 
implied an integration of matter and the dissipation of motion. 
To show how this generalization became applicable in organisms, 
either unicellular or multicellular, the life of a single cell may be 
cited. In the protoplasm, solid particles were imagined to accumu- 
late and to stiffen the substance; the walls became less permeable to 
the entrance of necessary, perhaps foreign matter; tlie electrical 
conductivity of the cell diminished. In the nucleus similar changes 
took place, except that here these transformations were even more 
conspicuous. As time went on, the pigment, the so-called meta- 
plastic granules multiplied, and tlie excretion of substances elab- 
borated in the cell became more difficult. When on this account 
the relation between intake and output of the cell became sufficiently 
unfavorable— the cell— the organism— died. Many suggestions 
have been made as to how, precisely, changes like this take place. 
So far no suggestions regarded generally as satisfactory have been 
adopted. The behavior of silicic acid, for instance, supplied an 
analogy. It is well known that tliis substance though a suspension 
when fresh, gels on standing. Birtli represents a fluid state, a state 
of suspension; death an immobile one. This is tlie simplest of such 
notions. Other mechanistic theories involve the idea of control of 
the processes of grovflii by some substance -manufactured, for 
instance, by one of the ductless glands, or by some tissue which 
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somehow dexelops relatively a more active metabolism and by so 
doing leads on the other tissues less favorably endowed. This is 
Child’s® idea which has been tested by him in many interesting 
experiments and which he thinks represents the presence of metabolic 
gradients. There are other theories of this class, but these illustra- 
tions suffice to indicate the sort we have designated as mechanistic. 

Instead of attempting to “explain” the phenomena of Nature, to 
use Hobson’s plnase, teleological forms of statement have been 
employed. The behavior of an organism or of a system may be 
examined with the view to learning whether its mechanism tends to 
satisfy a purpose, of course not explicit. I might cite the second law 
of thermodynamics as an example of such a theory, which states that 
all energy tends toward a minimum. Aristotle suggested a crude 
statement of the law when he supposed that in a newly born creatm-e 
an amount of innate heat was implanted sufficient to carry it 
tlirough life; in its course this was continuously dissipated. Death 
was the state which documented its complete disposal, Hender- 
son’s “Fitness of the Emnronment” is another example of this way 
of thought. It is the function of science and its methods according 
to theories of this sort to explore the justice of the view which is 
advocated. The difference between the two methods of viewing 
natm-al phenomena suggests for a teleologic one the possibility of 
adopting a direction for research. The theory presents the “hVag- 
estellung.” I need not recall other examples. 

These being the theories, investigation has in practice been 
conducted with the view to ascertaining what changes in form or 
matter, that is to say in anatomy, and what changes in fimction, 
that is to say in physiology, may be detected. The construction of 
weight curves I have already mentioned. To describe successive 
structm-al changes at the beginning of life is the function of embry- 
ology. But after this early period when the rate of change becomes 
slower, there has been less interest in describing body and organ and 
tissue growth. To microscopic changes, more attention has, how- 
ever, been paid. I recall measurements of the nucleoplasmic ratio 
which Minot® thought decreased with time but with which Hertwig^ 
later disagreed. The difficulty of ascertaining this relation has led 
others as Le Breton and Schaeffer® to attempt to estimate it chemic- 
ally as purin and nonpurin substances. 

Chemical differentiation may be regarded as an ultimate form of 
anatomic structm'e. Research in the direction of defining constitu- 
tion in this way has also been attempted. Desiccation, or decrease 
in the concentration of water, is, for example, one of the commonest 
observations in the aged, having as a consequence increase in the 
concentration of nitrogen. In certain animals, the concentration of 
hydrogen ions in the plasma (as in guinea pigs) and in the blood (as 
in chicken embryos) has been studied and is now known to alter, 
as is likewise in man the tolerance to sugar and its concentration in 
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the blood. There can be no doubt, therefore, that the body under- 
goes both structural and chemical changes. 

Through life there are changes in function also. To measure cer- 
tain of them has been attempted in a variety of ways. Conklin,® 
and indeed most writers on the subject, has shown that with time 
there is slow decline in the metabolic rate; Osterhout,^® that the 
permeability of membranes decreases; Child’s® experiments indicate 
a decrease in susceptibility to anesthetics in simple organisms; 
Murphy^^ and others, that susceptibility to infection differs in 
succeeding periods, irrespective of the history of exposme. Clearly 
the body is subject to change; clearly also its changes can be de- 
scribed. If we are to know the body these changes must be sys- 
tematically investigated. To possess this knowledge has important 
consequences both for hygiene and therapeutics. 

Factors which Modify the Process of Growth. Concerning the 
influence of heredity and of infection in early years on the process of 
aging or on the duration of life something should be said. Certain 
infectious diseases, as measles, pneumonia, malaria and varicella, 
are not now regarded as having an influence on the natural normal 
growth of heart muscle. But others such as tonsillitis, rheumatic 
fever, diphtheria, typhoid and scarlet fevers are not without effect 
on the heart. It would be going too far perhaps to say of the latter 
group that the nature of the injury to which the heart is subjected is 
known precisely. Insofar as this is confined to the valves, the out- 
come need not be supposed to be different from that which is 
expected when these are affected by other diseases, though two t}q)es 
must be recognized— one a destructive process, the other a produc- 
tive one. But when the muscle of the heart is also involved, the 
issue may be different. It is unnecessary to describe the initial 
lesions— the focal necroses in typhoid fever; the destruction and 
regeneration of muscle fibers in diphtheria; the lesion still unknown 
in pertussis but attended it seems, at least occasionally, by enlarge- 
ment of the heart, about the end result of winch there is still no exact 
information; the essential Aschoff body in rheumatic fever. How 
much the effect is one of destruction of muscle fibers, how much of 
genuine regeneration, whether fiber is replaced by fiber, or whether 
in the end there are fewer than before or whether more; whether the 
fibers or some of them are replaced by connective tissue which itself 
has an influence on the subsequent process; whether the sole ulti- 
mate effect is hypertrophy; whether inflammatory tissue survives 
as scars or later contracts so that it is no longer distinguishable from 
perivascular connective tissue— all these are matters about which 
it is desirable to have more precise knowledge as well as better 
defined rideas concerning the end result of the processes on the 
duration of the life history of the fibers which survive. It seems 
necessary to recollect that beside the structural manifestations 
which are easily perceived there may be others more subtle which in 
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tlie nature of toxins or other poisons have had their origin in the 
original diseases and which having once influenced tlie behavior, 
perhaps minute and chemical of the muscle, thereafter continue to 
affect subsequent development in a manner the ultimate result of 
which is still unknown. This is the sort of effect about which no 
more than speculation may be indulged. Of one tiling only is it 
possible to be certain; if actuarial experience persists in finding that 
normal expectancy is altered when one of these diseases has been a 
factor, the search for the condition underlying this result must be 
intensified. More for the moment cannot be said. 

The influence of heredity is a difi^erent matter; the evidence here 
so far is in no sense anatomic— at least so far as the heart muscle is 
concerned, but rather statistieal. There is, of course, the popular 
natural history which refers to the arteries. But about this there 
seems now to be doubt; Pearl thinks that even beyond the state of 
these, the degree of longevity of one’s ancestors plays a determining 
part, though on this point there is also dissent. The matter of the 
arteries— about the heart muscle itself there are no criteria— brings 
up for discussion the difference between age expressed in numbers of 
years lived or chronologic age and age manifested by physical 
states or physiologic age. The meaning of the difference is simply 
that a man may be older, or younger, so far as his physiologic state, 
which implies the number of years he is likely still to live is con- 
cerned than the number of his years, his chronologic age, would have 
led one to suppose. Interesting as is this distinction, and important 
when it is better understood, now it is practically impossible to 
appreciate in terms of structure and of course of correlated function 
how either acceleration or retardation in the life process may have 
taken place. Nor is it as yet possible to be certain whether any 
environmental influence may have had a share in the process— such 
as the more exacting natme of modern life in the way either of 
greater speed of motion, greater competition in the economics of 
liwng, greater complexity in the arrangements of existence. Many 
a captain of industry, many a legal luminary, many a professor of 
classics, still lives out his allotted days. 

Indulgence in athletics, such as rowing, football, baseball and 
track, seems to exert an influence on longevity as Dublin has recently 
shown in an unfavorable sense— but whether this influence is con- 
stant and to what mechanism it is due, it is not yet possible to be 
certain. The effect of overexertion on the heart and on the hyper- 
trophy of its fibers and the probability that muscle once in this 
altered state survives a shorter period of time than when the processes 
of life are permitted to proceed at a customary natural tempo must 
be studied in this connection. Primarily the method of the investi- 
gation must be statistical; later the facts may become expressible in 
physiologic or chemical terms. 
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Classification. The study of man will I believe go forward best 
when it is related to the main stream of biologic thought. Against 
this background, it becomes easier to understand what variety of 
phenomena must be investigated in order to understand better the 
diseases, so-called, of old age. It is necessary first to enquire what 
are the phenomena of old age. Is every complaint, is every devia- 
tion from a preconceived normal, of the senescent organism to be 
regarded as disease? Are certain disorders to be anticipated, natural 
and inevitable, or, are there not also those which need not be antici- 
pated, which are unnatm-al and are perhaps preventable? Do 
these two groups form distinguishable classes? 

It is not my intention to make a comprehensive definition of 
disease, but rather to indicate that if the term disease is retained to 
designate all the ills to which the flesh is heir, there may be profit in 
attempting to distribute the phenomena under headings which 
describe more nearly how they came into being— whether, for 
example, as accidents such as infections or as accidents dependent 
on growth. 

Consideration of the nature of growth suggests the probability 
that as part of it, may be reckoned occurrences which are now classi- 
fied as diseases. If they are not diseases, a restatement is required 
of the definition of disease. The term disease then becomes appli- 
cable to phenomena which, from the point of view of growth, that is 
to say of the aging process, are not or need not be anticipated, are 
unnatural, or are preventable. If this distinction is just, it becomes 
necessary obviously to class certain occurrences as disease and others 
as phenomena of growth or of progressive differentiation. The 
extent to which this classification is possible or practicable depends 
on the amoimt of knowledge of the nature of the aging process which 
is from time to time available. This knowledge is still so slight that 
transference from one to the other class, from growth to disease, of 
many phenomena must necessarily take place until their natme is 
satisfactorily defined. But the establishment of classes is important 
here, as always in science. This is a matter not merely of words. 
The designations may be chosen differently. The term disease may 
be taken to include both classes— that which involves the processes 
of growth and that which accounts for the accidents of existence. 
There is, moreover, a practical need for this method of thought and 
procedure. Prognosis and therapeutics depend upon it. A process 
which is preventable or curable invites a different order of attention 
to its study and relief, from one wliich, like the progress of life itself, 
renders effort with such an object both aimless and futile. 

The Growth in the Heart and Circulation. I have thought it proper 
to preface these remarks to what I intend to say on the subject of the 
heart muscle in old age, first because I am imaware that this aspect 
of the matter is often the subject of current thought and description 
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and second, because it serves to illuminate this subject which lies 
peculiarly in its province. With improvement in hygiene, more 
and more people come into the position of realizing their natural and 
allotted span of years. For this reason, the structures wliicli appear 
to bear the brunt of the stress of life are the heart and the blood- 
vessels. I say “appear to bear this brunt” because medicine and 
physiology, being still youthful sciences, find it useful and easier to 
think in mechanical terms. It is not that other organs and tissues 
are not also exposed to wear and tear, but that the mechanical stress 
of the heart and circulation is obvious. 

In the circulation, the question as to how aging progresses from 
the point of view of function has been investigated in a number of 
directions. It is known, for example, thi’ough the careful study of 
Faber and James,** of Alvarez*® and of Burlage*^ that curves descrip- 
tive of systematic changes in the blood pressure may be drawn. 
Before the publication of these investigations, data less refined than 
theirs were already available. There is still an impression, how- 
ever, that further study, still more careful seleetion and precise 
management of the material is required. Then, Gilbert*® has 
discovered a change in the degree of inhibition which the vagus 
nerves on being pressed exercise in the degree of their control of the 
rate of the heart; Crawford*® studied a related phenomenon by 
injecting atropin and observed the effect on the heart of releasing it 
from vagus control. Both found that their result could be stated in 
terms of age. 

That the bloodvessels undergo change is another of the observa- 
tions of daily life. Do we not say “A man is as old as his arteries?” 
Friberger*^ and later Bramwell*® have studied this matter in an 
interesting and ingenious manner. It is well known that a fluid of 
a certain consistency flows at a rate through a vessel, depending on 
the elasticity of its walls. Bramwell found that at the age of five 
years, blood flows at the rate of 5.2 meters per second; as the vessels 
stiffen with years, the rate rises conspicuously so that at eighty 
it has mounted to 8.55 meters. The increase is striking— from 5,2 
to 8.55 meters per second. A corollary that might have been ex- 
pected because of stiffening of the vessels, is the observation by 
Daly*® that the arterial system of young animals can accommodate 
more blood relatively speaking than that of older ones, a function 
which he called the “potential capacity increment.” These and 
similar researches may readily be believed to form the bases of new 
and important concepts of the behavior of the circulation. 

In the heart, phenomena of growth and change are also encount- 
ered in its form and structure. The heart grows. It changes its 
form during the embryonic period. A simple tube becomes a 
complex system of cavities. The orifices which accommodated the 
fetal circulation change conspicuously; the organ becomes adapted 
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to the circumstance of aerial respiration. The wall of the right 
ventricle which was at first thick later becomes thin relative to that 
of the left ventricle. These matters of form having become adjusted 
at birth, increase in size continues to take place. Just what the 
course of this is, is known tentatively. 

Whether or not the size of a heart is normal, is one of the most 
important matters for the clinic to be able to ascertain. The 
simplest data are those obtained by weighing postmortem. Tables 
expressing this information are available, but they are scarcely 
satisfactory. What is natural for a given race, constitution, age, 
height and weight needs careful separation from measurements 
obtained in cases where these factors are either unloiown or dis- 
regarded; or where the efl'ect of disease, no matter what its nature, 
has been permitted to influence the computation. Were these data 
all given their due importance, it wbuld be possible ultimately to 
be in possession of tables accurately descriptive of each of the rela- 
tions which we require to know. The heart of a Japanese of a given 
age and height may obviously yield a different figure from that of a 
north German. Were the facts known it would be possible to state 
that the weight curve of hearts bears a definite relation to that of 
their proper bodies and that these curves describe certain charac- 
teristic changes with time. In a given case, a deviation from the 
natural state could then easily be ascertained. 

To weigh the heart postmortem is then the simplest way of learn- 
ing its absolute and relative dimensions. But in the clinic we are 
driven to substitute methods of measurement. Percussion now 
practised about one hundred years, since its introduction by Auen- 
brugger and later by Corvisart and modified in many directions 
since, is the earliest of the methods. Before 1800 the clinic was 
without methods. Since 1893, the use of the Roentgen ray has 
become a valuable adjunct to the earlier techniques. Use of the 
general structure of the individual is made by relating the diameter 
of the heart to that of the chest. But to estimate the relative 
dimensions of the various- chambers of the heart, these methods are 
inadequate. To be adequate requires possessing all the data 
mentioned in the case of weighing but in addition, knowledge of the 
shape of the heart and its position in the chest, tivo factors often 
mutually dependent. I refer to the so-called vertical, pendulous, 
or hanging heart, in contrast to that which maintains a transverse 
position. Whether a given heart is enlarged depends furthermore 
on its initial position and size. A vertical heart, the subject of 
mitral stenosis may increase greatly and may yet fail to extend as 
far as the left midclavicular line. It may in fact appear smaller than 
a heart of normal size which lies in a horizontal position. 

It is necessary in practice to ask. What should be the size of this 
heart— is tliis one enlarged? This question is the beginning of the 
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analysis of the state of the heart. To answer it, it is necessary to 
draw on knowledge of the natural history of man— which is un- 
fortunately still meager. 

Manifestations of groni;h are conspicuous also in the muscular 
apparatus of the heart when this is examined histologically. At the 
very beginning of its beating, there is doubt whether any structure 
characteristic of the later fully developed contractile element is 
present. There is fair agreement that at first individual cells exist. 
Later these, by some method, how is not yet clear, become modified 
and coalesce so that the well-knomi sync;^ium comes into existence. 
How the bulk of the heart increases, despite the numerous researches 
which have been devoted to this end and the many theories which 
have been proposed is not yet knonm, either in the longitudinal or in 
the transverse direction. After birth histologic changes do not cease 
to take place. Longitudinal striations and transverse discs occur 
early, but intercalated discs make their first appearance at birth and 
increase in number and complexity throughout life.' But about the 
nature and meaning of these there is no knowledge. Pigment begins 
to form about the tenth year and is deposited in a bipolar fashion 
about the nuclei. The amount of this increases progressively until 
in the sixth or seventh decade it lends to the appearance of the 
muscle a brown color. It is knonm as brown atrophy to pathologic 
anatomists, but there seems little doubt that its occurrence is 
a natural, normal phenomenon. The nuclei themselves undergo 
change, becoming larger, more irregular and on cross section seem to 
present grooves along their long axes. All is in a state of continuous 
change. An additional word should be said about transverse discs. 
During the period when the muscle is taking on a brovm appearance, 
these also change. Their height becomes progressively smaller, 
so that in later life they seem compressed. This appearance together 
with the increasing number and complexity of the intercalated discs 
is so characteristic as to render it possible to distinguish micro- 
scopically old from young muscle. 

As to the meaning of all these changes for function, little can be 
said aside from recalling that general knowledge, which is awareness 
of the fact that with advance m years comes decrease in bodily vigor 
and strength. But what is responsible for the change is less diffi- 
cult, nitliin verj'^ circumscribed limits, to define. Water, certainly, 
is one of the important constituents of the body; there is little doubt 
that its concentration suffers a conspicuous reduction in the case of 
most elderly individuals. It is probable that heart muscle takes part 
in this general process of desiccation and that it is this which is 
responsible for the change. 

Just as the muscle is complex in structure, so must it be supposed 
that its chemical structure, its “Bausteine,” is complex. Beside 
water, there is glycogen, and fat, especially of the double refracting 
variety and the protein substrate. Undoubtedly all these undergo 
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important alterations though no beginning has been made in describ- 
ing them. The total result is, however, apparent; the muscle of the 
aged is a different muscle from any that preceded it. 

It is necessary now to discuss the importance of hearts obviously 
larger and obviously smaller than a general established aver- 
age, those which have become hypertrophic or atrophic. Karsner, 
Saphir and Todd^® tell us what changes the muscle fibers have under- 
gone in hypertrophic hearts. Here there is no change in the number 
of units but an increase in the diameter of the individual fibers. In 
atrophic hearts, on the other hand, there occurs a genuine reduction 
in the number of units. Of especial interest are the results in 
atropine hearts. That these exhibit actual diminution in the 
number of fibers has consequences which are important in developing 
ideas concerning the history of the muscle. An understanding of 
the circumstances is important in which heart muscle, when put to 
strain, can hypertrophy and also when, under other circumstances, 
it can regenerate. And it is also important to learn whether and 
how far these functions are changes dependent on age. 

Concerning the history of change in the bloodvessels of the heart, 
it is necessary to possess intimate knowledge: so much of the life of 
the muscle depends on them. Gross^^ by means of injection pre- 
parations has made signal contributions to this subject. At birth 
the number of vessels, relative to the left, is somewhat in excess in 
the walls of the right ventricle. Later, the situation is reversed. 
After the fifth or sixth decades, there is another change; the relative 
differences become more significant but the absolute ones, striking; 
in the walls of both ventricles there are relatively fewer vessels, 
sometimes so few as to awaken wonder that there can still exist 
a sufficient blood supply. The mechanism which underlies this 
appearance it is important to examine. Does it depend on involu- 
tion of the vasa vasorum, as Winternitz^^ thinks in certain definite 
connections, and so on down to the very capillaries, or is it a process 
primary in the intima or media? It is a mechanism about which 
there is as yet inadequate knowledge but one without doubt which 
is important in understanding the general process which transforms 
the heart as a whole. 

I come now to consider the meaning of all that I have been saying 
in the attempt to comprehend the diseases so-called of the heart in 
old age. Aschoff and Tawara,^® in 1906, declared that for wealcness 
of the heart muscle, for heart failure, they could find no histologic 
equivalent. One wonders nffiether this generalization would be 
adopted if it were made to include the considerations I have been 
urging. Aschoff and Tawara were tliinking of sudden death, 
especially in connection with infectious'diseases— I, of the-gradual 
differentiation of the body. It is of course necessary to weigh the 
possibility of the occurrence of acute heart failure at all ages since 
naturally it may take place also in old age. But that is another 
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matter from the object of present interest from studying tlie asso- 
ciation of progressing weakness, of progressing failure, witli progres- 
sive decay. 

Clinical Manifestations of the Senile Heart. Beside changes in the 
proper muscle fibers, in the bloodvessels, and in the constituent 
tissues, two additional sorts may be recognized; first collections of 
cells wliich are foreign to the heart and which are usually associated 
with the concept “inflammation,” and second, the bundles and 
masses of connective tissue which are found either separating muscle 
fibers or so disposed that muscle fibers are found among them. 
That such tissue occurs after infectious diseases is, of course, well 
understood. These events are usual in youth. But in older people, 
apart from an association with the process of infection it is still 
unexplained and is not to be regarded as characteristic of old age. 
Lesions, changes, occm* but not what is ordinarily recognized as 
infiammation. There is no myocarditis, as this plnase is generally 
understood. I shall return to this subject. 

Of anatomic changes, I have traced two varieties, first that 
connected with what is already known of aging in heart muscle, its 
desiccation, its pigmentation, its changed nueleus; second that 
connected with what is already known of new elements as evidence 
of inflammatory processes and of connective-tissue grovdh. It is 
just as, perhaps even more, important to study the heart of advanced 
age from the viewpoint of function. TVm orders of disability requhe 
examination— weakness and pain. Weakness must, it seems, be 
distinguished from fatigue. By fatigue, I mean a phenomenon 
which is asymmetric to, out of tune with, the performance of other 
still vigorous structures and organs. Except for this manifestation 
on the part of the heart, thej’^ continue to be capable of exhibiting 
the behavior of robust health. By weakness, I mean that phenom- 
enon of symmetrical disability which, as the result of age, involves the 
whole organism in uniform progressing decrepitude. Similar 
phenomena may perhaps characterize cachectic states as in malig- 
nant neoplasms or pernicious anemia. But these I think fall out- 
side my definition in that in some way their development may be 
found to be asymmetrical, inharmonious. Weakness, on its ana- 
tomic side, I have just been predicating, so far as contemporary 
knowledge permits, as the desiccation and pigmentation and 
perhaps other changes still unknown of the heart muscle. It may 
perhaps be regarded as the most natural of the manifestations of 
involution. The pump, without putting too fine a point upon it, 
is, after all, the life-distributing organ of the body. Its estate is still 
high, even if the estimates of a later physiology have displaced it 
from being, in Harvey’s phrase, the sun of the microcosm. For the 
body to become weak, for the heart and indeed all the tissues to 
become desiccated and to undergo the many other chemical and 
physical changes wliich are easily conceived to be necessary if the 
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equilibrium of the forces and substances which are involved is to be 
maintained in harmony, is the natural result in the aging organism. 
How long the span of this process may be, whether if it be a lingering 
sweetness, it may be long drawn out, experience does not yet tell us. 
But of one thing surely there may be certainty; this process cannot 
be prevented by any means so far discovered. Hope, if hope it be, 
which is held out in this direction seems bound in some sense to be 
frustrated. Of far greater usefulness is the effort by whatever 
hygienic or other means to provide an envhonment in which the 
aging process may be accomplished to its best and most undisturbed 
advantage. 

I come then to that most vexed problem of pain. There is little 
doubt, as Stewart^^ has pointed out, that the circumstances under 
which it occurs are now differently described from those which 
Heberden first indicated. Nor are there now many observers who 
believe that affection of the heart can give rise to one variety of pain 
only— either in distribution or in character. There is pain which is 
slight and brief and recurs during a long term of years; there is pain 
which, though brief, is intense and is accompanied at once by death. 
There is pain which is scarcely experienced at the precordium 
without radiating, but there is also pain which does not radiate. 
There is pain which does not raise the suspicion that it emanates 
from disorder of the heart; it is referred to the abdomen and is 
described as “severe stomach-ache” or “acute indigestion.” There 
is pain which occurs only in connection with exertion, as in Heber- 
den’s description, designated as angina pectoris; but there is also 
pain which occurs in sleep and in the dead of night. 

It is unnecessary to recall how difficult, how impossible it is to 
distinguish these varieties with the hope of assigning all of them to 
appropriate lesions. They differ in location, in dm-ation, in radia- 
tion, in character and in the time and circumstances of their occm- 
rence. Despite all the thought and investigation which has been 
devoted to this matter, only two structural abnormalities have been 
proposed for correlation with pain. Both are lesions of the coro- 
nary vessels. Herrick^® deserves credit for having discovered what 
appears to be a sound anatomic basis for one variety. I refer to 
the association, not the lesion. The condition now is designated 
thrombosis of the coronary aiiery. It is not my purpose to describe 
this disease, if disease it be, in detail. There seems little doubt now, 
because of the nature of the pain, the presence of fever, leukocytosis, 
and pericardial friction rub and the coexistence of tlu'ombosis of a 
coronary artery, that this complex at least is a clinical entity. I 
wish rather to examine into the classification of this entity— into the 
age, and the nature of the lesion and then to indicate whether an 
understanding of prophylaxis and therapy are better served by 
regarding its occurrence as a manifestation of the aging process or 
straightway simply as a disease. Since its histogenesis is unclear, 
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an enquiry concerning it may repay study. On two points, there p 
knowledge First, there occurs involution of the capillary vessels 
tlirouahout the body and presumably also in the heart. Whether 
this process is a matter only of number or whether in addition a 
Qualitative change develops in the endothelium is unknown-but a 
subiect this of first importance. Second, there is an involution, as 
Gross2i has sliown, in the number of vessels of the heart. A third 
oint may be added; Winternitz and his pupils to whose investiga- 
tions I have already referred have insisted that in many arterial 
lesions the essential alteration is to be found in the vasa vasorum 
and that it is the alteration in them which is essentially connected 
with the occurrence of tlirombosis. I am not aware that specific 
tudv has been made of this process in the coronary artery. The 
final link in the chain of argument is there. If tlnombosis of the 
coronary artery depended on capillary involution, and if it were 
this essential process which underlaj'' the occurrence of thrombosis 
of these particular vessels, there would be a somewhat clearer 
understanding of the whole matter. Meanwhile, one can do no 
more than say “somewhat clearer” because there remain other factors 
which still require analysis. Is this the method which accounts for 
the reduction in the number of vessels throughout the heart in 
advanced years? The situation is obviously different from that in 
early growth in which the number of vessels respectively in the 
walls of the two ventricles undergpes a state of relative change. It 
is not known to be a fact but the difference between youth and age 
may depend in this respect on the maintenance of a fixed number of 
vessels in which mere enlargement, expansion, occurs as the bulk of 
the right ventricle increases, but on the development of new vessels 
on the left side. The problem of increase and decrease in numbers 
need in short not be the same in youth and in old age. But to 
return to the situation in old age. If this is the process in the cases 
which are now familiar, is it this same process of capillary involution 
as just suggested, which is responsible for the natural disappearance 
of other vessels, and, if so, does evidence exist histologically that 
these others have gone this same course: and again, if so, how does it 
happen that change in these others is not accompanied by clinical 
manifestations? These are questions which are more readily asked 
than answered. The suggestion may, however, be ventured that, as 
a statistical matter simply, the chances are that smaller vessels, 
being more numerous rather than larger ones, are involved; that in 
consequence smaller areas, or volumes, of muscle are affected; and 
that, therefore, being relatively speaking silent no injury results 
sufficiently great to occasion clinical manifestations. But it is not 
even necessary to suppose that even small occlusions occur without 
the occurrence of distress; many an indi^ddual in middle life experi- 
ences some sort of discomfort on occasion— it may be trifling and 
passing or even transient severe pain; it may be the sensation of 
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premature contractions; it may be that because he has complained 
electrocardiograms are taken and reveal small or sometimes striking 
changes in their essential form. Who knows but that these are the 
cases which, in the absence of ail other reasons, exliibit postmortem 
the appearance of disseminated sclerosis or of old infarction. Weartf® 
believes he has found it; others are silent or doubt whether it occirrs. 
The collection of leukocyte counts and of temperature curves taken 
at such times may in the light of subsequent events yield important 
evidence, if this is the natural course. 

The process which I have described may be, I am suggesting, at 
the root of tlxrombosis of the coronary arteries. I mean to be 
careful merely to suggest its possibility because of the use I wish to 
make of the suggestion in the subsequent argument, and to do no more 
than to propose it for further exact investigation. A knowledge of 
the fate of the capillary vessels at the end of life, as at the beginning, 
is a matter of first importance. If the assumption may tentatively 
be made that thrombosis of a coronary artery depends on the involu- 
tion of capillaries, of vasa vasorum, the inference is justified and 
clear that the affection is incident to the process of growth, of con- 
tinuing differentiation. Its occurrence is no accident, as an infectious 
disease is an accident, but a major among manj'- similar minor 
occurrences, attaining conspicuous proportions merely as a matter 
of chance by involving a large rather than the usual small vessel. 

I am aware of the fact that this view has important consequences 
for a general definition of disease. May it not disturb the usually 
accepted notion of ^he nature of certain diseases, so-called, of the 
Iddneys? How shall affections like diabetes insipidus or indeed 
eertain, especially youthful cases, of diabetes mellitus be classified? 
How affections attributable to other malfunctions of the glands of 
internal secretion? How that melting pot now designated arterio- 
sclerosis? I do not raise the issue with the view to proposing solu- 
tions now for all these questions. They must be studied each on its 
own merits. It may very well be that in connection with growth, 
with the differentiation of the body, its tissues and organs, two 
possibilities exist. (1) An affectionmay develop in the embryo because 
growth has taken abnormal courses due to coarse processes of mal- 
development as in cor triloculare, or spina bifida or perhaps idiocy. 
(2) The malignant tumors, exophthalmic goiter, and pernicious anemia 
may belong to a group where the defect is more subtle. In old age, 
on the other hand, there need have been no initial defect in growth- 
growth and differentiation may have taken place without error; all 
tissues may duly have come into being and have performed their 
usual functions, ^^fflen, as in coronary tlu’ombosis which I am 
proiDosing tentatively as an example, an accident of growth takes 
place, it is not an accident of development, but a chance incident 
in that fm-ther differentiation which we call senescence. Those 
who wish to call this accident a defect will vdsh to distinguish 
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? ibetween diefecte of evolution, the events of youth, and defects n| 
.in volution,, the. events of old age. The great importance of both,; 
.'^ frpm .the point of view of therapeutics, is that at the moment . there 
' Appears to be ho prophylactic relief. For both, there may eventually 
,be the possibility of rational interference, especially if or when the 
process which underlies the defect is understood; but that the thefa-; 
. .peutic procedure be rational, irrespective of whether the defect bias 
loccurred by accident or design, is in each case the condition of 
effective interference. 

' I have dwelt at length on the subject of coronary thrombosis 
‘ because of its class it is the best defined of the maladies of the heart 
■ and could for that reason serve as a more satisfactory illustration. 
The choice I have made may be unwise or incorrect but the thesis I 
. am defending is, I believe, necessarily sound nevertheless. The 
'body does grow; it does differentiate, it does age, arid it dies. If 
it attains the total dm-ation of its natural span, it dies by a mechan- 
, ism as natural as the one by which in common parlance it grew. 

Angina pectoris, though in many minds it no longer accords with 
the description which Heberden gave of it, is the second condition 
in which there is general belief that pain is associated with or is 
dependent upon abnormality or malfunction of some sort of the 
coronary arteries. The pain is different from that usually described 
in coronary thrombosis. There it is tearing— here squeezing and 
viselike; there precordial, here apparently more often referred to the 
abdomen; there it radiates, in its most characteristic form, to the 
left arm, here it fails to do so. What the st^^te of the coronary 
arteries is, whether atheroma or sclerosis is present or simply spasm 
of a vessel, not yet sclerosed or sclerosed only in part, is a subject 
recently discussed with much penetration by Keefer and Kesnik.®’' 
In their view, anoxemia of the muscle due to affection or disease of 
the coronary arteries or of the aorta brings on characteristic pain. 
Others certainly may still find objection to this conclusion. Whether 
Sutton and King’s^® and Pearcy’s*® experiments in dogs in which they 
managed at will, by constricting a coronary artery, each time to elicit 
manifestations of pain are valid representatives of the clinical con- 
dition, it is still too soon to say. Keefer and Resnik’s analysis and 
these experiments are useful contributions toward a knowledge of the 
subject. Whether this affection is to be reckoned as a disease or as 
a mam'festation of growth depends obviously on ascertaining its 
mechanism more precisely. The whole subject is still too vague. 
Obviously this too occurs, as coronary thrombosis does, in the old 
rather than in the young. The mechanism which Mackenzie 
proposed, exhaustion of the heart muscle or of acute dilatation in 
the sense that this occurs in other hollow muscular viscera, 
the vermiform appendix or the gall bladder, finds no favor 
with Keefer and Resnik any more than does that of Allbutt who 
regarded tins phenomenon as initiated at the root of the aorta. 
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But the condition itself is too ill defined, its pathogenesis and 
mechanism still too inexactlj^ understood to render an attempt at 
classification profitable. 

Although usually not described in textbooks, there is a form of 
pain wliich occurs in the middle aged, of great interest and, so far as 
is known now, not associated with a demonstrable cardiac lesion. 
It occurs, as did that in Heberden’s description of angina pectoris, 
in association with exertion and with exertion only. Prolonged 
rest of two, three, four or even more months relieves such cases; and 
certain ones, though which they are it is difficult to predict, it relieves 
permanently. Whether this variety is associated with an anatomic 
lesion in the usual sense is not yet known. 

On the assumption that heart muscle as well as all the other 
tissues in the body, no doubt are in a state of constant differentia- 
tion, questions arise concerning the possibility of repair after an 
injury is inflicted or of compensation after a mechanical defect has 
developed. Unfortunately, knowledge in both respects is meager. 
Warthin,®” Heller®^ and others have shown in the case of diphtheria 
that in place of muscle which has been destroyed, new muscle 
fibers may develop. How frequent this is, and whether it is the 
rule is a matter about which one would like to know more. It was 
not an unexpected discovery, for in the growth of heart muscle there 
are investigations wliich indicate that differentiation may take 
place at a suitable time from persisting still undifferentiated cells. 
But the problem cannot yet be regarded as finally solved. In any 
case, it concerns young, not aged individuals. 

That compensation for defects takes place is amply demonstrated 
in the case of valvular heart disease. Its mechanism is hypertrophy, 
enlargement of the individual elements of the muscle fibers, so 
far as is now known. It has been shown by MacKay, Addis and 
MacKay,®® by Arataki®® and others that under certain experimental 
conditions the kidneys also exhibit this function of hypertrophy. 
But it has likewise been shown, that this is a function of time and 
that after a while it declines. Whether a time occurs when it fails 
entirely is unknown, though by inference this is unlikely. The rate 
may be much delayed, but skin healing does take place in the aged 
and fractured femurs do unite. The important point is that the 
difference between adolescent and senile reactions is striking. Those 
pathologic anatomists whom I have consulted have the impression 
that, although precise knowledge still is sadly wanting, compensa- 
tion in the form of hypertrophy is a form of repair in old age wliich, 
if not wholly lacking, is nevertheless significantly incomplete. 

Therapeutics. Concerning therapeutics, I wish to speak of two 
matters only, the use of digitalis and the meaning of operation 
performed on the cardiac nerves. There are those who think that 
giving digitalis to older individuals is accompanied by less strikingly 
beneficial results than when given to the young. The justification 
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for tills statement is still largelj’- unfounded. There are undoubtedly 
among patients individual differences; the}^ are plentifully familiar 
in the jmung. But in addition it is necessary to make a number of 
distinctions of importance. In the first place, cases of pm-e affection 
of the heart must be separated from those in which the kidneys are 
also involved and in which there is edema. In the second place, the 
type of cardiac affection which is present should be described. In 
the third place, it matters what the rhythm is to which the heart is 
subject— whether the am-icles fibrillate or flutter. These and other 
considerations require analysis. At the present time, though, as has 
been stated, insufficiently founded, the belief prevails that digitalis 
is a less effective remedy in the senile state. What the principles 
of a sound' digitalis therapy are must await further in3mstigation. 
Meanwhile, there can be no reason for witliliolding the drug from 
patients in which on general grounds it appears to be indicated. 

What the meaning of operating on the cardiac nerves is, is inti- 
mately related, obviously, with the whole subject which I ha^m been 
discussing. This problem must naturally be decided quite a23art 
from any question of operative technique or of the selection for 
treatment of the particular structm-es which will ultimately be found 
to be part of the nervous pathway involved in the occurrence of pain. 
The whole matter is one of great interest not onl^^ in therapeutics 
but from the point of view of anatomy and of physiology. Manj’’ 
patients have in fact been materially relieved of pain by one or 
another of the operative procedm'es. 

Section or excision of a nerve may have or may interfere with one 
of several possible functions. It may cut the reflex arc which is 
instrumental in causing pain. If it does that and nothing more, no 
harm, but benefit only may be expected to result. But whether it 
interferes with, alters or stops the process which gives rise to the 
pain is not yet known. There are those who have hesitated to 
advise the use of the method lest patients be led to believe in a false 
security, when, in point of fact, the absence of a warning pain may 
induce them to undertake exertions and to become exposed to 
dangers which it would be better to avoid. Other things being 
equal, the question may be raised as to whether the exchange of 
comfort for danger may not depend on a decision in which the 
wishes of patients may perhaps be consulted. 

But more may be involved in an operation than simply influencing 
pain. The time is not long past when Gaskell was maintaining 
theses concerning anabolic and catabolic functions of nerves — in this 
connection the anabolic function of the vagus nerves. The form 
in which he held his view seemed subsequently to require modifica- 
tion in the light of experiments and deductions therefrom performed 
by Einthoven. But phenomena, such as Charcot joints, to mention 
only one of them, point to the trophic functions of nerves. It is 
impossible to say now whether cardiac nerves have such functions 
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nor if they have, by which ones they are exercised. If as is possible 
certain of the affections of the heart depend upon the processes of 
growth, the influence of appropriate nerves may not be negligible. 
Interference may either accelerate or retard the process. To stop 
the pain may actually injure the patient. Experience, not taking 
thought, will solve the problem. 

It was not my intention to present the subject of aging of the 
myocardimn in a systematic way. What systems there are, may 
be found in the textbooks. But if I have understood the pur- 
pose of this program correctly, one which reflects an interest 
relatively speaking new, and matured in a period of time surpris- 
ingly brief, since first I devoted my attention and interest to it, 
it must be to lay before you points of view or at least a point of 
view which has not been, because an interest in the natural history 
of man (apart from that slight spread interest in constitution as a 
factor in etiology) has not been current in discussions on the content 
or range of medical science. It has been my object to emphasize 
the fact that human beings are growing creatures. Their anatomy 
and physiology cannot be described completely if the description 
is made to apply to a selected period of life, (rrowth is a continu- 
ous process, always in the throes of change, constantly exhibiting 
new and altering phenomena until the phrase, “the child is father 
of the man,” takes on new meaning. Child and man are indeed two 
distinct individuals. If their natures are different, so are the ills to 
which they are liable, and so the remedies which it is the high func- 
tion of medicine to bring to their relief. 

Summary. A more formal summary of what I have attempted to 
bring to your notice, should, I think, not omit reference to the theories 
which have been evolved to make clear to men’s minds how old age 
may be brought about; I refer to what were called mechanistic and 
teleologic theories. They form the background which make under- 
standable the detailed researches which were later briefly described. 
Researches which aid in illustrating this manner of trying to under- 
stand changes in the growth processes were cited, both from the 
point of view of anatomy and of physiology in general, but especially 
certain ones which show that in connection with the circulation, 
studies already undertaken, not always consciously, make it certain 
that profit will flow from more deliberate investigations designed 
from this point of view. Certain diseases, if so regarded, appear to 
depend for their explanation, as I pointed out, on the processes of 
growth, rather than on accidents dependent on the external environ- 
ment. If a division of diseases due to accidents, on the one hand, 
and on the other to defects in growth issues from reflection of this 
sort, the significance of certain cardiac maladies, of which pain is a 
prominent complaint and which occur in advanced years, takes on a 
new or a different meaning, not only in comprehending their patho- 
genesis but also in making provision for their relief. 

voh. 177 , NO. 5 . — MAT, 1929 22 
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INTERVENTRICULAR SEPTAL DEFECT WITH DEXTROPOSITION 
OF AORTA AND DILATATION OF THE PULMONARY ARTERY 
(“EISENMENGER COMPLEX”) TERMINATING BY CEREBRAL 
ABSCESS. 

Report of a Case Observed during Life, Presenting Impaired 
Conduction, and Paralysis of Recurrent Laryngeal Nerve 
FROM Pressure of Hypertrophied Pulmonary Conus.* 

By E. a. Baumgartner, M.D., 

CLIFTON SPRINGS, N.Y. 

AND 

Maude E. Abbott, B.A., M.D., 

JIC GILL UNIVERSITY, MONTREAL, CANADA. 


(From the Medical Service of the Clifton Springs Sanitarium and Clinic, and the 
University Clinic of McGill University and the Royal Victoria Hospital.) 


Cases of interventricular septal defect with associated pulmonary 
stenosis and dextroposition of the aorta (tetralogy of Fallot), are not 
infrequent in the literature; but the combination of a localized 
defect in this situation with dextroposition of the aorta but loiihout 
associated pulmonary stenosis is extremely rare. The fii’st case on 
record is a full clinical and pathologic study published by Eisen- 
menger,^ in 1897, of a cyanotic man, aged thirty-two years, in whom 
the combination was correctly diagnosed during life by von Schrotter 
from the character of the physical signs, in that the loud precordial 
systolic murmur present was not transmitted into the vessels of the 
neck as is usually the case in the “tetralogy” but downward 
toward the apex and along the course of the pulmonary artery, and 
there was no thrill. So far as we know only two other cases have 

Presented at the meeting of the International Association of Medical Museums, 
Albany, N. Y., April 1, 1926, 
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been reported, both by Abbott, one the heart of a child, a specimen 
in the McGill Museum, and the other a man, from the service of 
Dr. Libman, aged thirty-five years, who died of a subacute bacterial 
endocarditis.® Moreover, a case, of congenital cyanosis such as the 
following in which the patient has attained adult life and has been 
studied clinically with Roentgen rays and electrocardiogram, fol- 
lowed later by necropsy, is still more worth recording. The patient 
was seen in this clinic on four different occasions over a period of 
fifteen months and though tlie particular nature of the lesion was not 
specified, a diagnosis of congenital disease of the heart was made. 
Of special interest also, from the clinical standpoint were the follow- 
ing observations: (1) evidences in the cardiogram of an abnormal 
disturbance of the propagated impulse (left bundle-branch block)"; 
(2) hoarseness for many years, and more recently aphonia, due to 
pressure on the recurrent laryngeal nerve of the enormously hyper- 
trophied conus of the right ventricle, which showed in the Roentgen 
ray as (3) a greatly enlarged pulmonary arc (Fig. 1); (4) the ter- 
mination by left hemiplegia with coma, shown by the subsequent 
autopsy to be due to a large cerebral abscess in the right fronto- 
parietal lobe. The latter event is of great interest as pointing to a 
paradoxical embolism into the greater circulation of septic thrombo- 
tic masses from the venous circulation, an accident peculiarly liable 
to happen under the anatomic conditions present, in which a large 
dextroposed aorta rode above the defect receiving blood through it 
from both ventricles (Fig. 5). Following is the report of this most 
interesting case: 

Case Report, V. B, (Case No. 17098) male, aged twenty years, entered 
the Clinic on account of a goiter and hoarseness and aphonia. He was seen 
early in March, 1924, giving a history of hoarseness and aphonia since about 
the age of thirteen years. The patient had never been strong but had Jived 
on a farm and done many of the tasks there necessa^3^ He had a small 
goiter which had been present some months and which was the mam reason 
for entering. There was lack of endurance, dyspnea after increased exercise 
and cj^anosis of dependent parts. In the family history there was one 
brother who had a goiter. The parents were rugged farmers who had always 
been well and did not understand the shirking in work that ill health may 
force on one. 

The examinations were directed mainly to the heart and the possible effect 
of the goiter on the cardiovascular system. On fluoroscopic chest examina- 
tion, a general hjqjertrophv Avith marked prominence of the right auricular 
curve and slight prominence of the left was noted. The pulmonary conus 
was unusuall}’’ prominent, the heart action rapid, overactive. Pulsation 
was transmitted especially to the right Mum and pulmonary conus. No 
substernal th^rroid was seen nor was the liver or spleen visualized. A slight 
increase of hilum shadows was noted. 

In 6-feet heart films the measurements showed a moderate general hyper- 
trophy. The curve of the right auricle was decidedly prominent, the right 
ventricle full and rounded, the left auricle prominent, but shaded over by 
a marked 'prominence of the pulmonary conus (Fig. 1). The roentgenol- 
ogist’s conclusion was that this was a congenital heart condition, most 
likely a pulmonary stenosis with patent ductus arteriosus (BotalU) and a 
general hj’’pertrophy, especially of the right side. 




Fig. 1. — Teleorontgenogram (6 feet) taken of the heart at the first entry. 


Heart 

Teleorontgenogram 
M. R. 5 
M. L. 9.7 
T. D. 14.7 
L. D. 15.3 


Weight 

Average normal 125 or 130 
3.7 
7.2 
10.9 
12.6 



Fig. 2. — Electrocardiogram (Leads 1, 2, 3) taken at the first entrj’’, showing right 
ventricular preponderance and split R and S waves. The Q-S interval is 0.09 seconds. 




Fig. 3. — Electrocardiogram taken June 4, 1925 (third entry), showing right 
ventricular preponderance split R and 5 waves. The Q-S interval is 0.10 seconds. 
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Auscultation showed a loud systolic murmur over the heart, most marked 
in the puhnonic area, and a soft diastolic one to the left of the sternum. A 
cardiogram showed right-heart preponderance and a split R and S (Fig. 2). 
It was thought there was a congenital pulmonary stenosis and hypertrophy 
of the heart. 

Eight months later the patient was again seen. At this time, a note was 
made that the patient was less easily made cyanotic and the diastolic heart 
murmur was not so loud as in the previous examination. The blood pressure 
was 110 systolic, 80 diastolic. There was some cyanosis of the peripheral 
parts, dyspnea oh exertion and a loud systolic murmur over the puhnonic 
area. Cardiogram again showed a split S, a right heart preponderance, 
and slight delay of conduction thought to be evidence of incomplete left 
bundle-branch block. 

Seven months after his second entry the patient returned. Again slight 
exertion caused d3^spnea. His color was definitely better than at the prev- 
ious visits, but was said always to be better in warm weather. A loud 
systolic murmur over the precordium and a diastolic to the left of the ster- 
num louder than at the previous examination was noted. Blood pressure 
was 100 systolic, 70 diastolic. Cardiogram showed a split R and S, a right- 
heart preponderance and again evidence of left bundle-branch block (Fig. 3) . 
The patient had returned on account of the thyroid condition. It was 
not thought this was causing anj^ toxic symptoms so far as the heart was 
concerned. 

On his final entry, July 28, 1925, the patient was practicaUj’’ comatose. 
About two weeks previously headaches began but he continued fight work. 
He became nauseated, vomited and finallj’- several days before entry became 
drowsy but could easily be roused. On entry, there was found a bilateral 
choked disk, paralysis of the left face and arm and an iU-sustained ankle 
clonus on the left. A loud, harsh systolic murmur best heard over the pul- 
monic area was again noted. He was given salt solution intravenously. 
The next day there was no nausea or vomiting, the pupils were dilated, the 
left leg was partially paralyzed and the left arm was noted as weaker than 
on the preceding day. Lumbar puncture showed increased pressure of the 
fluid, a cell count of 9, positive globulin but a negative Wassermann. The 
blood Wassermann was also negative. One specimen of urine showed 
sugar but another was negative for this, albumin was slightly positive, 
and many leukocytes were present. Speech became difficult, the heart rate 
was between 40 and 50 and the patient complained of much headache, but 
toward night became comatose. The next day the pulse became more rapid 
and he died early on the third day. 

Autopsy revealed a rather slightly built and poorly nourished young adult 
male. The heart in situ was horizontal, the right auricle and ventricle 
markedly enlarged and the pulmonary artery enlarged, especiallj' so in 
comparison ■with the aorta (Fig. 4). The pulmonary artery at the base of 
the valve measured 8.5 cm. and the aorta 6 cm. The left ventricular wall 
measured about 12 to 13 mm. in thickness. The pulmonary cusps were 
fenestrated and of unequal length, the posterior one being very voluminous 
and 3.5 cm. long, the left anterior 3 cm. while the right anterior was com- 
parativelj’’ short, only 2 cm. in length. There was a small accessorj’^ coron- 
ary given off behind the left anterior pulmonarj’' cusp. The mitral valve, 
as well as the aortic, was normal. The right ventricle wall measured 10 
to 11 mm. in thickness. In the upper part of the interventricular septum 
just anterior to the pars membranacea septi there was a defect 2 cm. across 
(Fig. 5) . The anterior and lower borders of this were muscular and rounded. 
The fibrous tissue of the right posterior aortic valve was continuous with the 
pars membranacea, and the medial tricuspid segment which formed the 
wall of the septal defect. The aorta arose partiallj' from both ventricles 
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Fig. 4.— Photograph of heart show’ing right ventricle and pulmonary artery 
opened up. Note the thickness of the conus wall and the width of the base of the 
heart. 



Fig. 5.— Photograph showing defect in ventricular wall through the opened left 
ventricle. A, right anterior (coronarj') cusp. V, interventricular defect. Note 
thickness of ventricular wall. 
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and appeared rotated somewhat to the right (dextroposition). The conus 
of the right ventricle leading to the pulmonary artery was somewhat nar- 
rowed and had thick powerful muscles, the posterior muscle wall forming 
the anterior wall of the septal defect being especially thick. The tricuspid 
valve presented a deformity of the contiguous halves of its medial and 
infundibular segments wliich were attached without any proper differ- 
entiation of papillary muscles, the infundibular cusp into the posterior 
surface of the heavy muscular wall of the conus of the right ventricle 
which here forms the anterior boundary of the septal defect, while the 
left end of the septal tricuspid segment is in part fused with the con- 
tiguous margin of the mfundibular segment but in greater part passes 
tlirough the septal defect and after becoming continuous with the anter- 
ior segment of the mitral valve below and with the pars membranacea 
above, is attached here to the aortic ring just below the junction of the right 
posterior and anterior (right coronary) cusps. It thus serves to screen the 
large septal defect in the right half of its extent from the caAuty of the right 
ventricle. A single, long, thick aberrant chorda tendinea passes from the 
free portion of the infundibular tricuspid segment to be attached by three 
branching filaments to the anterior border of the defect near the attachment 
of the main infundibular segment to this area. No signs of acute inflam- 
mation were found. A loose thrombus in the right auricle wliich was after- 
ward observed is discussed later in this paper. 

The thyroid showed a rather definitely enlarged left lobe, about three 
times the size of the right. On section, many small nodules were to be seen, 
some continuing dark-colored fluid. The right also contained small nodules. 
In the brain, the convolutions over the right frontoparietal area were 
flattened and an irregular yellow area was seen on the surface; this wds soft 
to the touch and purulent material was obtained on puncture. Culture 
showed a Streptococcus hemolyticus. After hardening the brain, section 
showed a large abscess about 5 cm. across in the right frontoparietal region 
involving the motor area, internal capsule and surrounding structures. 
Microscopiq studies showed a typical abscess of the brain and an adenoma 
of the thyroid. 

Discussion. We have then here some typical findings of a con- 
genital heart case with some confusing symptoms. The hoarseness 
was thought possibly due to the thyroid although this was not 
markedly enlarged. No disease of the laiynx or trachea could be 
made out. Because of a possible goiter operation the heart was 
studied and a congenital lesion believed to have been found. From 
the enlarged right heart and high pulmonary arc and location of the 
murmurs, it was thought a pulmonary stenosis with persistent ductus 
arteriosus was the probable lesion. It was acknowledged at the 
bedside that the aphonia might possibly be accounted for by the 
enlarged heart, but at the time the thyroid was believed to be the 
cause. In his final entry, a diagnosis of increased intracranial pres- 
sure was madej but operative procedure was thought inadvisable on 
account of the heart condition. 

Abbott, Lewis and Beattie^ have published two cases of inter- 
ventricular septal defect with associated pulmonary stenosis and 
cerebral abscess following embolism, and collected 6 similar cases 
from the literature. These varied from six to twenty-five years of 
age. There were 6 males and 2 females in the series. Tliey have 
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also collected 6 cases of open foramen ovale with brain abscess. 
Their explanation of a paradoxical embolism is apparently well- 
grounded. Their 2 cases had definite sources of emboli, in one an 
infected arm, in the other an acute appendix. Our case is less clear 
in this point as there was no endocarditis or septic lesion located, 
and the only source for an embolism that was demonstrable was a 
small pocket in the wall of the right auricle near the entrance of the 
superior cava containing loose thrombus, which was not noted at the 
autopsy but was located later in the Museum specimen. 

Abelmann^ in discussing heart anomalies made the statement that 
these cases often die with brain symptoms. He did not, however 
apparently understand the significance of the brain symptoms as 
originating in a "crossed” embolism as did Ballet® ( 1880 ), and as has 
been so clearly pointed out bj^ Abbott and others. 

In comparing our specimen Avith those described by Abbott and 
her associates® in their article on this subject, we see that it corre- 
sponds to their 2 cases in the presence of a huge interventricular 
septal defect above which the aorta is displaced to the right, thus 
supplying a direct avenue for the transmission of an embolus from 
the right heart to the great vessels of the head and neck and brain. 
It differs hoAvever from their cases in the absence of pulmonary 
stenosis (as in their Case 2), or atresia (their Case 3), for the pul- 
monary conus in the case here described is roomy and thick-Avalled, 
and leads into a very large and greatly dilated pulmonary artery 
(8.5 cm. wide). Both conus and artery have here developed as in 
the normal heart, and have evidently undergone dilatation to accom- 
modate the additional volume of blood received from the left ventricle 
through the defect in the left to right shunt that prevailed owing to 
the relatively higher pressure in the left ventricle, Avhile the dextro- 
posed aorta received a mixed current of A'^enous and arterial blood 
from both ventricles above Avhich it rides and transmits this to the 
systemic circulation, producing a raised oxygen-unsaturation in the 
capillaries there A\dth resultant cyanosis (see Fig. 6 from Abbott and 
Dawson®). Clinically our case resembled pulmonary stenosis Avith 
associated septal defect in that there was a harsh precordial systolic 
murmur Avhich on three occasions was observed to have its maximum 
intensity at tlie pulmonary area, and there was no tlirill. On one 
admission, hoAA'^eA'^er (June 1925), it was described as diffusely heard 
over the entire precordium (that is, without point of maximum inten- 
sity) and there was alwaj^s present along with it a distinct diastolic 
murmur on the left side of the sternum which was apparently the 
result of the pulmonary insufficiency, while the Roentgen ray plates, 
which show only a moderate (though definite) right-sided enlarge- 
ment, with marked enlargement of the pulmonary arc, and the 
fluoroscopic demonstration of marked conus pulsation in this same 
arc Avith widening and increased pulsation at the hilum of both lungs 
(Assmann’s sign) pointed definitely to a pulmonary dilatation (and 
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not to a stenosis as has been wrongly argued by some writers). 
Again, the late onset of the cyanosis at about the age of thirteen 
years, and the moderate degree of tliis that existed, together with the 
absence of clubbing argue also against the existence of an associated 
pulmonary stenosis, in which condition the combination of back 
pressure in the venous circulation resulting from the pulmonary 
obstruction combines with the high venous content of the arterial 
blood under the right to left shunt that prevails, to produce marked 
cyanosis and clubbing in all cases of long standing. 



Fig. 6. — Diagram showing course of the circulation in interventricular septal 
defect with dextroposition of the aorta and dilatation of pulmonary artery (Eison- 
menger type). The aorta is seen to ride over the defect, receiving arterial and venous 
blood from both ventricles leading to a moderate degree of cyanosis. (From Clinical 
Classification of Congenital Cardiac Disease, by Abbott, Maude E., and Dawson, 
Wilfred T., International Clinics, 1924, 4, 170, Fig. 9.) 


In this case, therefore (in which it must be clearly empliasized 
there was no pulmonic stenosis), the presence of the enlarged pul- 
monary tract was clearly evidenced by the above syndrome, while 
the dextroposed aorta and ventricular septal defect were indicated 
by the moderate degree of cyanosis, and the curious shape of the 
heart in the Roentgen ray picture, which shows a widening to the 
right of the median line above, and a relatively small degree of 
enlargement of the right heart, the hypertrophy of the latter being 
apparently mostly confined to its conus portion. The cardiogram 
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is also of some diagnostic value in that the partial bundle-branch 
block in the later examinations suggesting possible injury to the 
conducting system, points to the presence of the ventricular septal 
defect. That is to say, although in a number of recorded cases of 
ventricular septal defects these fibers have undoubtedly escaped and 
no interference with conduction has occurred, there are a sufficient 
number of others in wliieh they have been definitely proved to have 
undergone deflection and interruption with resultant partial or 
complete congenital heart block. Of this the most classic illustra- 
tion is the recent carefully investigated specimen reported by Wilson 
and Grant,'^ The electrocardiogram maj’^ be taken therefore to be 
further evidence suggesting the presence of a defect of the inter- 
ventricular septum, while the right predominance points to the 
presence of a complicating lesion leading to hypertrophy of the 
right heart which, since pulmonary stenosis could have been ex- 
cluded (see above) one might well have concluded in the light of the 
symptomatology to be the dextroposition of the aorta that actually 
did exist. 

An interesting phase was the terminal streptococcic cerebral 
abscess. There was no endocarditis, and no history nor source of 
infection from which a paradoxical embolism might be traced, but it 
is believed by us that some such focus was present. The col- 
lected cases® make it clear that in the presence of brain symptoms 
in congenital heart cases, cerebral abscess should be considered, and 
the presence of cerebral symptoms in conjunction with signs of a 
cardiac abnormality may actually clinch the diagnosis of a cardiac 
septal defect. 

Summary. 1. The combination known as the “Tetralogy of 
Fallot,” namely, pulmonary stenosis, ventricular septal defect, 
dextroposition of the aorta and hypertrophy of the right ventricle, 
is the commonest of all cardiac abnormalities in cases of congenital 
cyanosis reaching adult life. 

2, A case in a male adult observed during life with the help of 
Roentgen rays and electrocardiogram and confirmed by necropsy, 
is here presented. There was found a large interventricular septal 
defect with dextroposition of the aorta but without any pulmonary 
stenosis or hypoplasia, Tliis differs, therefore, from the classic 
“tetralogy” in that the pulmonary conus, orifice and artery are 
normally developed and have undergone dilatation as a result of 
influx of blood from the left ventricle through the defect into the 
pulmonary circulation. ■ 

3. Such cases as this of pulmonary dilatation with ventricular 
septal defect and dextroposition of the aorta have been described 
by Aljbott® as of tlie Eisemnenger type, after the author who pub- 
lished the first case on record, and are relatively rare. Clinically, 
this condition is differentiated from the “tetralogy” by the more 
moderate degree of cyanosis and clubbing (as is evident from the 
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anatomic conditions which are more favorable for oxj^genation), 
the localization over the precordium of a harsh systolic murmur 
generated at the defect and not transmitted into the vessels, the 
occasional presence (as in the present case) of a diastolic mimnm’ of 
pulmonary insufficiency, and the distinctive character of the 
Roentgen ray picture which shows in cases with well-marked pul- 
monary dilatation as in the present one, a large pulmonary arc and 
increased hilum shadows, as well as a broadening of the aortic 
shadow to the right above the base (dextroposition), and a more 
moderate degree of right-sided enlargement than would occur in the 
“tetralogy.” These features of the Roentgen ray are shown in the 
present case (Fig. 1) in exquisite pronouncement. 

4. In the presence of the above complex the evidence supplied by 
the cardiogram, of interference with the conduction bundle is also 
of diagnostic value, as suggestive of an interventricular septal defect, 
such as actually existed here. 

Termination by cerebral abscess is especially liable to occur in a 
ventricular septal defect with dextroposition, for this combination 
supplies a direct path for the transmission of a “crossed” embolus 
from a septic focus in the lesser circulation. Although this focus was 
not located in the present case, it nevertheless adds another to the 
series collected and recorded®-®*®’^® in which a lethal cerebral compli- 
cation was associated with, and consequent upon, a cardiac septal 
defect. 
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vtttminating meningococcus septicemia without 
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There are two possible modes by which the meningococcus may 
each the central nervous system from its original place of lodgment 
[n'the nasopharj'-nx. The lymphatic route was formerly considered 
the more frequent, especially in view of the large number of negative 
blood cultures obtained by workers with cerebrospinal meningitis. 
More recently, however, and especially since the World War gave 
opportunities for extensive observation,^ it has come to be recognized 
that a meningococcemia very frequentlji occms before localization 
of the infection. Herrick^ has laid much emphasis on this point, and 
finds in it the indication for early and vigorous intravenous therapy. 
By this means, he reports a considerable reduction in mortality, 
particularly under military conditions where patients come under 
observation before the clinical picture has fully evolved. Herrick 
found positive blood cultures in 45 per cent of his cases. 

In every epidemic, meningococcus infections are observed which 
run their course without metastasis to the central nervous system, 
being septicemic in nature tluoughout. For this reason Herrick^ 
considers the expression “epidemic cerebrospinal meningitis” a 
misnomer, since it describes only one manifestation of a protean 
disease. He recommends tliat it be superseded by the terms 
“meningococcus infection” and “meningococcus meningitis.” 

Two forms of pmely septic meningococcus infection occur: 

1. A prolonged febrile state, characterized frequently by arthritic 
symptoms and a mild roseolar or petechial eruption. Prostration 
is often not severe. This form may resemble tjqihoid fever or 
malaria. Zinsser^ says of these patients: 'We advise a sei-ious 
consideration of the diagnosis of meningococcus septicemia when- 
ever a prolonged case of fever with leukocytosis and a slight variable 
rash comes under observation.” 

2. Fulminating cases with widespread purpuric blotches. In 
these death may occur very rapidly. In fact, it has been reported 
as early as four hours after the onset of symptoms. 

The following case of the latter tjqie seems worth reporting, since 
it illustrates the extreme intensity wliich meningococcus septicemia 
ma}' develop without localization in the central nervous system, 
which we are so prone to regard as the important feature of these 
infections: 

Case Report. K. M., .a Norwegian seaman, .aged eighteen years, was 
admitted to the medical service of IDr. George W. Norris at Pennsylvania 



Fig. 1 



Fig. 2, 
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Hospital, March 23, 1928, at 10.30 p.m. He had been perfectly well until 
the morning of admission, when, about 9 a.m,, he complained of headache. 
He had no chill, but felt feverish. He remained in bed all day and seemed 
somewhat stuporous. He vomited once in the late afternoon. In the 
evening, his uncle brought him to the hospital in a taxicab. On the way to 
the hospital, purple blotches were seen coming out over the patient’s body. 
His skin had previously been clear. 

The patient’s past history was negative except for malaria, for which he 
had been treated four months previously in a hospital in Virginia. He was a 
seaman who had traveled widely in the Orient and Europe in the past two 
years. He had recently been employed on freight vessels going to the 
West Indies. He had been leading a quiet life visiting relatives in Philadel- 
phia during the week preceding his illness. 

On admission, the patient was delirious and very restless, tossing about 
in a semicoma from which he could be aroused to answer short questions. 
His skin was hot and dry, and covered everywhere with small and large 
irregular red blotches which did not disappear on pressure. These purpuric 
spots ranged from about 0.5 cm. to about 2 cm. in diameter. The pupils 
were small and did not react to light. There were many petechise in the 
conjunctivse. The pharynx could not be well examined because of difficulty 
in managing the patient. There was slight stiffness of the neck. Examina- 
tion of the lungs was negative. The heart rate was very rapid (160), but 
the sounds were of fair quality and no murmurs were heard. Blood 
pressure was 62 systohc and 50 diastolic. The abdomen was scaphoid, with 
no demonstrable tenderness or rigidity. Knee jerks could not be elicited, 
Kernig’s sign was slightly positive; Babinski’s negative. 

Lumbar puncture was performed shortly after admission, a small amount 
of chloroform being required on account of the patient’s struggling. Fifteen 
cubic centimeters of crystal-clear fluid were obtained. The pressure was 
15 mm. of mercury, but the increase could be accounted for by the patient’s 
movements. There were 12 cells per c.mm., but globulin was not increased 
(Pandy’s Reagent). The coUoidal-gold curve was later reported to be 
0000000000 . 

A blood count made shortly after admission showed 4,170,000 red blood 
cells per c.mm. and 88,550 leukocytes, of which 64 per cent were polymor- 
phonuclears, 22 per cent myelocytes, 10 per crat lymphocytes, 2 per cent 
large mononuclears and 2 per cent eosinophils. An ordinary cover-slip 
smear of the blood, stained with Wright’s stain, revealed a large number of 
intracellular and extracellular diplococci, as shown in the accompanying 
photomicrographs. Single leukocytes containing as many as 30 pairs of 
cocci were observed, A similar blood smear stained by Gram’s method — 
in which the red blood cells were dissolved, leaving large numbers of leuko- 
cytes loaded with diplococci— gave a picture closely resembling the smear 
from a fresh gonococcic urethntis. The organisms exhibited the marked 
variation in size which is so characteristic of the meningococcus. 

The patient rapidly became completely comatose, with rapid, labored 
respirations and increasing cyanosis. The heart rate grew very rapid 
and the pulse almost imperceptible at the wrist. The suggestion of cer- 
vical rigidity did not develop into actual stiffness. The patient died at 
12.40 A.M,, March 24, 1928, about fifteen and a half hours after the onset 
of his illness. 

A blood culture taken immediately after death yielded a vigorous growth 
of meningococci. These failed to agglutinate in type sera obtained from the 
Dmsion of Laboratories and Research of the New York State Department 
of Health, but a good agglutination was obtained with poljwalent serum 
(Mulford). The organism thus belonged to a subsidiary strain, . A blood 
chemistry taken within a few minutes of death gave the following values: 
Sugar, 30; urea nitrogen, 35; creatinine, 4.3 mg. per 100 cc. 
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Necropsy. The important necropsy’- findings were as follows: The 
body was that of a well-nourished and extraordinarily well-developed j’oung 
white male. The sfa’n was everywhere profusely covered with large, 
irregular purpuric blotches. Numerous petechise were seen on the con- 
junctiva) and on all visible mucous membranes. There was no free fluid in 
the abdominal or pleural cavities. All serous and mucosal surfaces of the 
abdominal and thoracic viscera were thickly studded with innumerable 
petecliim.^ ,On section, the lungs were reddish-brown in color and bled 
freely, but no definite consolidation was noted. The mesenteric glands were 
all enlarged and Payer’s patches were markedly hyperplastic, but not 
ulcerated. The adrenals were enlarged, softened and hemorrhagic, being 
almost black throughout. Microscopic study revealed practically total 
destruction of adrenal tissue from massive hemorrhages. 

On remoAung the calvarium, great engorgement of vessels and definite 
edema were noted over the cerebral convolutions. There was no evidence, 
however, of a purulent exudate over the hemispheres or at the base of tlie 
brain, A swab from the surface of the brain gave a sparse growth of menin- 
gococci in pure culture (autopsy not performed until thirty-five hours after 
death!). 

The spinal cord was not examined. 

Discussion. The remarkable feature of this case is the extreme 
intensity of the meningococcus septicemia. Although this is not the 
first time meningococci have been demonstrated in an ordinary blood 
smear, we are not aivare that so many have been observed before. 
The mild cervical rigidity and slightly positive ICernig’s sign sug- 
gested meningitis. The spinal-fluid findings, however, and later 
the necropsy, indicated that these signs were due merely to menin- 
gismus, which might occur in any similarly severe toxic process. 

The strikingly low blood-sugar value and marked hypotension 
seem well accounted for by the bilateral hemorrhagic destruction of 
the adrenals discovered at necropsy. The total absence of adrenal 
secretion, Avith resulting failure of carbohydrate mobilization and 
vasomotor control may Avell have been the immediate cause of death. 

It is unlikely that serum therapy could change the outcome of 
fulminating infections such as the one described. Such eases, 
nevertheless, serve to emphasize the importance of bacteremia as a 
feature of meningococcus' infections, and indicate the desirability 
of vigorous intravenous therapy even when localization of the infec- 
tion in the meninges seems to have occurred. 

Conclusions. Meningococcus meningitis is frequently, and we 
believe usually, preceded by meningococcus bacteremia. Ful- 
minating infections with this organism may occur and cause death 
within a few hours after the onset of symptoms, the only clinical and 
anatomic findings being those of an intense septicemia. Such a 
case is here described. 

Vigorous intravenous therapy should never be omitted in treating 
meningococcus infections. 
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(From the Department of Pathology, University of Pennsylvania, and the hlcdical 
Division of the University Hospital, Philadclpliia.) 

All degrees of lymphoid hyperplasia are illustrated in various 
types of disease of lymphoid tissue. At one end of the scale are the 
benign hyperplasias, and at the other end, the atypical and invasive 
lymphosarcomas. Between these are the cases of typical lymphatic 
leukemia, which show a generalized hyperplasia of the lymphoid 
tissue and a lymphemia. They usually have only slightly atypical 
cells and lack the highly invasive character of lymphosarcoma. 
Intermediate between this group and the lymphosarcomas are the 
cases to which Sternberg has applied the term leukosarcoma.^---’ 
These cases are characterized essentially by the combination of a 
more or less localized, primary, and invasive lymphoid tumor and a 
leukemic blood picture. 

A survey of the literature that we have made reveals at least 107 
cases which appear to come in this group. The probable primary 
site of the invasive tumor is as follows: Mediastinum, 60; skin, 11; 
eye and eyelids, 11; retroperitoneal and abdominal lymph nodes, 6; 
pleura and peritoneum, 2; femur, 2; breast, 2; dura, 2; intestines, 2; 
axillary lymph nodes, 1 ; skull, 1 ; cervical L^mph nodes, 1 ; lymph 
nodes generally, 1 ; ribs, 1 ; cervix of uterus, 1 ; ovaries, 1 ; tonsils, 1 ; 
prostate, 1. 

In at least 16 cases, various observers have noted early in the 
disease the presence of lymphoid enlargements without blood 
involvement, and subsequently a leukemic blood picture O'^). 
Of interest in this connection are 9 cases in which there was a 
similar story, but no invasive tumors These cases sug- 

gest that in many other cases of leukemia there was an earlier local 
process which later was also manifest in the blood, producing leuke- 
mia. The case that we are reporting points toward this course of the 
disease. 

* Presented before the Philadelpliia Pathological Society, October 11, 1928. 
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Case Report. The patient, Edward B., white, aged sixty years, in 
July, 1926, noticed a swelling in the right inguinal region. This grad- 
ually increased in size and in March, 1927, lymphedema of the right leg 
and genitalia developed. He was admitted to the surgical division of the 
University Hospital on July 2, 1927, when a lymph node was removed from 
the inguinal region. The pathologic diagnosis by Dr. A. E. Bothe was 
l 3 rmphosarcoma. Roentgen ray examination on July 1, 1927, was negative 
for mediastinal glands, but showed in the pelvis a large mass which' did not 
appear to be springing from the bone. Physical examination showed a 
general lymphadenopathy due to a moderate number of discrete, soft, 
nontender lymph nodes, from 0.5 to 2 cm. in diameter, and a large firm mass 
in the pelvis. The leukocyte count at this time was 7300 cells per c.mm. 
The patient was referred to Dr. Henry Pancoast for Roentgen ray therapy 
and was treated three times a week from July 12, 1927, to November 17, 
1927. liTiile he was under this treatment, numerous leukocyte counts were 
made, ranging between 5000 and 7000 per c.mm. The differential count 
showed 50 to 60 per cent neutrophils, 30 to 40 per cent lymphocytes, 3 to 
10 per cent large mononuclear cells, and 2 to 3 per cent eosinophils. The 
percentage of neutrophils gradually diminished, and that of lymphocytes 
gradually increased. The erythrocsrtes ranged between 3,500,000 and 
4,000,000 per c.mm. and the hemoglobin between 72 and 85 per cent. In 
September the mass in the abdomen was noted to be much smaller and 
the patient felt better. 

About November 1, 1927, the patient developed a gradually increasing 
jaundice, and began to complain of weakness, anorexia, nausea, and palpi- 
tation. On November 10, 1927, the leukocirte count was noted to be 96,000 
and on November 17, 1927, it was 100,000 per c.mm. The differential 
count showed 90 per cent small lymphocytes. 

On November 21, 1927, he was admitted to the medical division of the 
University Hospital on the service of Dr. Alfred Stengel. The outstanding 
findings on physical examination were a vaguely defined, deep-seated mass 
in the right side of the abdomen, moderate jaundice, generalized aden- 
opathy, signs of fluid in the right chest and marked enlargement of the liver. 
The spleen was not palpable. The blood count in November 22, 1927, was 
as follows; Red blood cells, 2,960,000; hemoglobin, 59 per cent; white 
blood cells, 96,000, and a differential count of small lymphocytes, 97 per 
cent; neutrophils, 2 per cent, and large mononuclear cells, 1 per cent. The 
Wassermann reaction was negative. 

At this time the clinical diagnosis of leukosarcoma was made although 
the site of the primary invasive tumor was not definitely known. It was 
assumed, however, because of the Roentgen ray examination on July 1, 1927, 
which showed a large mass in the pelvis, that it had its origin in the retro- 
peritoneal l 3 mph nodes. 

On December 1, 1927, the leukocyte count had risen to 288,000 with 
96 per cent small lymphocytes, and on December 3, 1927, a few hours before 
death, the leukocyte count was 444,000. The average temperature was 
100, the average pulse 100, and the average respiration 23. 

Surgical Specimen. (Inguinal lymph node removed July 2, 1927.) The 
gross specimen was noted as being part of a lymph node 2.5 by 2.5 by 2 cm. 
On section it was light pink in color, with pin-point hemorrhagic areas. The 
capsule was noted as being in places 2 mm. in thickness. 

Microscopic Examination. Throughout the node, there is an irregular 
alternation of lighter staining areas with darker areas (Fig. 1). The darker 
zones contain chiefly small l 3 miphoid cells, while the lighter zones contain 
many larger cells which stain less intensely, show numerous mitotic figures, 
and are less compactly arranged. In places the lighter portions are round, 
resembling germinal centers. The sinuses and original architecture have 



Fig. 1. — Section through a lymph node showing the tendency to form the lighter 
and darker areas of the tumor. Mag. 10 X. 



Fig. 2. — A group of Ij'mph nodes from Ihc right axilla. The loosely attached, 
uninvaded fat was dissected away, leaiing very discrete nodes. Compare with 
Fig. 3. 






4. — A section of the cut surface of the liver, showing the uniform tumor infiltra- 
tion in the portal areas. 



G. — Stomach, showing the diffuse tumor involvement of the mucosa and sub- 
mucosa. At one side of the picture a cut surface is shown. 
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Fig. 9. — The tumor nodule in the kidney, showing the alternation of the lighter 
and darker zones of the tumor. The section is at the margin of the tumor and the 
adjacent kidney tissue. Mag. 10 X. 



Fig. 10. — Spleen. This shows the tendency of the tumor to form more or less round 
lighter areas surrounded by darker areas. Mag. 10 X. 



Fig. 11. — .-V retroperitoneal lymph node affected by the Roentgen rays, showing 
the marked diminution of lymphoid cells and increase of the fibrous stroma. Mag. 
170 X. 
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been replaced by tumor. There is marked infiltration of the tumor from 
1 to 2 mm. beyond the original capsule, which in places has been replaced 
by the neoplasm. The lymphoid cells outside the capsule are less densety 
compact than those in the node. The cells have the same characters as 
in the tumor tissue found at autopsy and will be described later. 

Autopsy Findings. The autopsy was performed on December 3, 1927, 
two hours postmortem, by Dr. D. H. Flashman. ^ 

Chief Diagnoses. Leukosarcomatosis, with primary lymphosarcoma of 
the retroperitoneal lymph nodes, and metastases to inguinal, mesenteric, 
gastric, mediastinal, a^^ary and cervical lymph nodes; heart; lungs; 
liver; spleen; kidneys; ureters; prostate; gall bladder; pancreas; suprarenal 
glands; stomach; duodenum; bone marrow of the right femur; thyroid; 
and blood (lymphatic leukemia). Lungs; Emphysema, atelectasis and 
healed apical tuberculosis. Liver, kidney, pancreas and suprarenals: 
Parenchymatous degeneration. Bone marrow of right tibia and lumbar 
vertebrae: Hyperplasia. Kidneys: Right— hydronephrosis, and chronic 
focal glomerulonephritis; left— hypertrophy. 

Anatomical Description. The body is that of a well-developed, moder- 
ately emaciated white man, aged sixty years, and 172 cm. in lengtn. Shin: 
There is a faint yellowish tinge generally, suggestive of slight jaundice. A 
few petechise are present beneath the left clavicle. Over the lower abdomen 
and upper part of the thighs there is a brownish pigmentation, probably 
from the Roentgen ray exposures. Eges: The sclerse have a faint yellowish 
tint. Mouth: There are a few teeth missing and marked pyorrhea. Per- 
ipheral lymph nodes: On the left side of the neck above the clavicle there 
are felt 4 discrete glands 1 cm. in diameter. In the right axilla there are 
felt numerous discrete glands from 0.5 to 2 cm. in diameter, in all making 
a mass about 8 cm. in diameter. A few small nodes are felt in both inguinal 
and femoral regions in addition to a diffuse firm thickening. 

Internal Examination. The subcutaneous fat is markedly atrophied. 
In the right axilla the lymph nodes are dissected out. There are about 
30 nodes, from 0.5 to 2 cm. in diameter, aU similar, discrete, and slightly 
&m (Fig, 2y,' Generally there is no appreciable invasion of the smrounding 
tissue, but in a few small areas there is slight invasion of the adjacent fat. 
The cut surface is slightly bulging, grayish-white, with small yellowish 
areas of necrosis in places, slightly soft, smooth or slightly granular, and 
moist. In the right inguinal and femoral regions there are about 8 lymph 
nodes from 0.5 to 1 cm, in diameter, surrounded by a diffuse infiltration of 
the tumor into the connective tissue, which appears quite fibrous. _ These 
nodes are much firmer than the axillary nodes and the cut surface is firm, 
slightly rough, fibrous, grajdsh-white, and not bul^ng. The fibrosis seems 
to be an effect of the Roentgen rays, since this region received the greatest 
exposure. A few similar but slightly larger nodes are also present in the 
left inguinal and femoral regions, and these do not show as much fibrosis 
as on the other side. 

Bone Marrow. That of the right femur is examined for a length of 
3 cm. at the midportion. It is uniformly grayish-wlute, soft, shiny and 
without fat. The marrow of the right tibia is y’^ellowish and fatty for the 
most part, with portions shghtly reddish, suggestive of red-cell hyperplasia; 
that of the lumbar vertebrae is moderately red. 

Abdominal Cavity. The liver edge extends about 10 cm. below the costal 
margin. The diaphragm extends up on both sides to the third intercostal 
space. The posterior and lateral two-thirds of the spleen are firmly adher- 
ent to the chest wall, and the lower edge is 2 cm. above the costal margin. 
The mesentery shows throughout enlarged lymph nodes from 1 to 2 cm. in 
diameter, all discrete, firm, well encapsulated, and similar to those of the 
right axilla. All around the pancreas there are about 20 nodes of similar 



G54 


FLASHMAN, LEOPOLD: LEUKOSARCOMA 


character from 1 to 3 cm. in diameter. Beneath the peritoneal lining of 
the pelvis there is a diffuse uniform thickening of the posterior retroperi- 
toneal tissues, averaging 2 to 3 cm. in thickness. It is most marked later- 
ally, extending over the brim of the pelvis toward both groins, especially 
along the right femoral artery and vein. Except for a small plaque 5 mm. 
in diameter and 1 mm. thick, the peritoneal surface is perfectly smooth. 
Superficially the involvement of this tissue is not recognizable, but on inci- 
sion the thickening is made out. This is composed of lymph nodes replaced 
by a firm, wlfite, smooth, moist tumor tissue which infiltrates diffusely the 
surrounding connective tissue, where the tumor can be distinguished by its 
more opaque, pearly wlfite, shiny appearance. These tumor areas are 
firmly adherent to the adjacent bone, connective tissue, muscle, and other 



Fig. 3. — Cross-sections of the retroperitoneal tumor in the region of the aorta showing 
the firm nodes embedded in tlio diffuse infiltration of tumor. 

structures. Tlfis involvement extends up over the vertebrae toward the 
diaphragm, varying in tlfickness about the aorta from 2 to 3 cm. lateral^ 
and about 1 cm. anteriorly and posteriorly (Fig. 3). In the region over 
the lower lumbar vertebrae and across the pelvis, the vena cava and iliac 
vessels are completely embedded in tumor which compresses and slightly 
infiltrates the wall of the veins, and in places small, whitish, firm thickenings 
of the intima are made out. Wlien traced upward from the pelvic region 
the retroperitoneal lymph nodes along the vertebra3 appear more and more 
discrete and there is less infiltration of the connective tissue about them. 
Both ureters are involved, more marked on the right and toward the Iddney 
and bladder. They are surrounded by tumor tissue which infiltrates the 
wall and narrows the lumen, but does not project into the lumen, except 
for shallow plaques near the pelvis of the right liiclneji. The loft suprarenal 
IS firmly adherent at one pole to tumor tissue invading it from the retro- 
peritoneal mass. It appears that the primary source of the tumor is in the 
re ropentoneal tissue in the region of the pelvis and in the right groin. Here 
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it has marked invasive tendency, but farther up, it gradually loses its local 
invasiveness and spreads extensively through the lymphatic system. 

Pleural Cavity. There are a few slight adhesions at the left apex. • 

Mediastinum. There are about 4 nodes, 1 to 1.5 cm. in diameter, similar 
to those in the axilla. The thymic tissue is involuted and grossl3’' free from 
tumor. 

Pericardial Cavity. The heart is displaced slightly to the left, the right 
border being at the midline. Apparently this is due to the upward pressure 
of the liver. The pericardium over the aorta just above its origin shows 
tumor involvement, appearing as a pearly white, firm plaque about 4 cm. 
in diameter, 3 mm. thick in the center, and thinning out toward its irregular, 
indefinite margin. 

Heart. It weighs 320 gm. It is essentially negative. 

Lungs. The right lung weighs 400 gm. The left lung weighs 340 gm. 
They are slightly emphysematous, and in places at the bases slightly atelec- 
tatic. At the left apex there is a slightly retracted, fibrous scarring. The 
bronchial lymph nodes and the lung are not grossly involved vith tumor. 

Liver. It weighs 4570 gm. It is markedly enlarged, with rounded edges, 
and of shghtly soft consistency. The external surface has a uniforml}’- 
mottled appearance, with opaque, pearly white granules corresponding 
with the lobules. Near the midinferior border of the liver, the capsule has 
a patch of similar tumor tissue 1 to 2 cm. in diameter and 0.5 mm. thick. 
The hgaments of the liver show tumor infiltration. On section, the liver 
cuts with increased resistance. The cut surface is slightly rough with 
enlarged lobules throughout. Corresponding to the portal zones of the 
lobules there is a grayistwhite, interlacing tumor infiltration. The central 
portions are reddish-brown. The connective tissue about the larger veins 
and ducts shows a diffuse, white tumor invasion for a width of 0.5 to 
1 cm. (Fig. 4). The capsule of the liver over the gall bladder shows a 
dense tumor infiltration about 0.5 to 1 cm. in thickness, firmly adhering 
the gall bladder to the liver. 

Gall Bladder. It is moderately distended with a thick black bile. The 
wall is infiltrated in patches 1 to 2 cm. in diameter and about 0.5 to 1 cm. 
in thickness. The mucosa is in places slightly rough and there are several 
shallow patches of polypoid projections of the mucosa overlying the areas 
involved with tumor. A few nodes similar to those in the mesentery are 
present about the hhus of the hver. The portal vein is negative. 

Spleen. It weighs 830 gm., is markedly enlarged and of firm consistency. 
On the lateral surface there is a hyaline plaque of irregular shape about 
7 cm. in diameter and 1 to 2 mm. in thiclmess. The capsule is thickened 
generally. On section the lymph nodules appear markedly enlarged 
throughout, and opaque, wlrite granules of tumor can be made out gener- 
ally. The cut surface is firm, smooth and moderately red. Streaks of 
fibrous tissue 1 to 2 cm. long and perpendicular to the surface are present 
beneath the hyaline plaque. 

Pancreas. On the surface and in its substance there are numerous irreg- 
ular pearly white, firm zones of tumor infiltration from 0.5 to 1.5 cm. in 
diameter (Fig. 5). 

Suprarenals. Together they weight 8 to 9 gm. They are similar, hardng 
a narrow, deeply yellow cortex and a normal medulla. The surface of the 
left gland is invaded at one point by tumor from the surrounding tissues. 

Kidneys and Ureters. The right Mdney weighs 130 gm. It is of slightly- 
increased resistance. The capsule strips readily lea-ving a slightly granular 
surface. On section, it cuts with increased resistance. The cortex in 
places is shghtly narrowed, and the striations are quite irregular and 
indefinite. The medulla shows a few areas with yello-wish amorphous pre- 
cipitate. The pelvis is moderately distended and filled rvith abundant 
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similar precipitate. The lumen of the ureter in the first 5 to 6 cm. is mark- 
edly narrowed bj’’ the tumor involvement of the wall. The tissue about 
the pelvis shows a diffuse tumor involvement surrounding the vessels 
(Fig. 5). The left Iddney weighs 240 gm. The cortex is 8 _mm_. wide. 
At one point in the cortex there is a white tumor nodule 2 cm. in diameter 
(Fig. 5). A few tiny opaque whitish dots suggestive of tumor are present 
in the cortex. The left ureter is not constricted as much as on the other 
side, but at the region just proximal to the bladder for a length of 2 cm. 
there is a marked accumulation of amorphous yellowish precipitate, some 
of which is embedded superficially in the lining. 

Gastrointestinal Tract. The mucosa of the stomach (Fig. 6) shows 
markedly thickened folds and irregular projections throughout. On section 
there is diffuse, white tumor tissue infiltrating the submucosa chiefly, but 
in places also the mucosa and muscularis. The tumor areas are in places 
1 .5 cm. in thickness. There is some congestion and there are a few petechial 
hemorrhages, but no ulceration of the mucosa. In the duodenum and first 



Fig. 5. — The larger piece of the kidney shows diffuse tumor infiltration in the 
region of the pelvic fat. The smaller piece of the kidney shows the circumscribed 
nodule found in the left kidney. The other two pieces show nodules of tumor in 
the pancreas. 

portion of the jejunum, there are found in the submucosa small, similar 
tumor areas from 2 to 5 mm. in diameter. The remaining portion of the 
gastrointestinal tract is negative. 

Pelvic Organs. The bladder wall is hypertrophied, but not involved by 
the neoplasm. The prostate is slightly enlarged, of normal consistency, and 
on section there are a few 0,5 cm. areas of hypertrophy with dilated glands. 
No tumor involvement is made out grossly. 

Thyroid. It is not enlarged and a small piece is removed. It shows 
slight fibrosis, but no gross tumor._ 

Aorta. The lumen is slightly dilated and the wall is slightly tliickened. 
Just above the aortic valve there is a whitish, shallow, atheromatous plaque 
about 1 cm. in diameter. A small amount of yellowish atheroraata are 
scattered generally, more marked in the lumbar re^on where there are a 
few small ulcerated areas. Calcification is very slight in a few areas. 

The brain and cord are not obtained. 

Microscopic Findings. The tissue was fixed in formalin, embedded in 
paraffin, and stained with hematoxylin and eosin. 
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In the prostate, thyroid, heart, and lung small tumor areas are found 
which were not recognized grossly. Tumor areas are present in the sections 
of all the other organs where they were noted grossly. 

In addition to the presence of the tumor the following changes are present 
in the sections of the various organs: The heart shows an occasional focus 
of fibrosis in the muscle and slight fibrous thickening of the intima of the 
coronary artery. In the lung are areas of atelectasis and of emphysema. 
The liver cells have some variation in the size of the nuclei and a uniform, 
finely vacuolar, swoUen cytoplasm characteristic of hydropic degeneration 
and cloudy swelling. The liver cells adjacent to the tumor areas show 
compression atrophy. The epithelium of the bile duets is hypertrophied. 
The cells in the central zones have slight pigment deposition and atrophy. 
In the spleen there is the thick hyaline capsule noted grossly, and beneath 
this there are areas of a rather loose fibrous structure and areas of hemor- 
rhage. Slight hyaline degeneration of the arterioles is present. In the 
left kidney there is generally cloudy swelling and hydropic degeneration. 
An occasional fibrosed glomerulus surrounded by slight fibrosis and lymph- 
oid cell infiltration is present, especially near the silrface. There is atrophy 
of collecting tubules of the medulla and a rare hyaline cast. The right 
kidney shows near the surface many fibrosed glomeruli, surrounded by areas 
with atrophied tubules, fibrosis, and shght lymphoid cell infiltration. Sim- 
ilar but more marked degenerative changes are present as in 'the other 
kidney. The changes seem to be due to the hydronephrosis, since the 
medulla and collecting tubules show the greater amount of degeneration. 
The epithehum of the ureter is hyperplastic and hypertrophied, and the 
muscular wall is thickened. In the pancreas some of the islands of Langer- 
hans have moderate hyperplasia and the cytoplasm of the acinal cells shows 
vacuolar degeneration. In the thyroid there is slight hyperplasia of the 
epithelial cefis and in places tumor invasion is present between the follicles, 
compressing and replacing them. The aorta has in places a thickened 
intima with fatty material, fibrosis, and slight calcification. The media 
in places shows hyaline change and atrophy of cells. Very shght peri- 
vascular infiltration of lymphocytes with occasional plasma cells are found 
in the adventitia. The bone marrow of the tibia has in places marked 
hyperplasia due chiefly to red-cell formation; that of the femur shows only 
tumor. 

Character of the Tumor. The tumor for the most part displays two main 
types of areas, those with chiefly large cells and those with chieflj'' small 
cells, but there occur many irregular variations of size and arrangement. 

The tumor in the portal zones of the liver lobules serves as an example of 
the areas with larger cells (Fig. 7). Here the larger cehs, which corre- 
spond to lymphoblasts, are found in greatest numbers. _ The nuclei average 
5.8 /i in diameter and show numerous, usually atypical, mitotic figures. 
Rarely, several small nuclei are present in one cell. Compared wth the 
small cells, the larger cells have a larger, less hyperchromatic, and more 
regular nucleus, a larger cytoplasm, and a less compact arrangement. 
Among these cells there are a few cells of the smaller type and of transitional 
types. In general both types appear to be more hyperchromatic than 
normal cells, and there is marked variation in size, shape and staining. 
Some of the nuclei have 1 to 3 large, basophilic nucleoli. A few karyor- 
rhectic nuclei are present. The cy^plasm of the larger cells is small in 
amount, irregular in outline, finely vacuolar or granular, and acidophilic 
or basophilic. In some cells an eosinophilic, round body is present in the 
cytoplasm. Similar bodies, which seem to be of a degenerative nature, are 
also present between the cells. No evidence of a fibrous stroma formation 
is made out, but there is a fleecy, fibrinous exudate between the cells. 
An occasional red blood corpuscle and a rare eosinophil are present. A 
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few bile ducts with hypertrophied cells mth vacuolar cytoplasm persist 
among the tumor cells. At the peripheiy of these tumor areas tliere is 
marked invasion of the adjacent sinusoids. 

In the central portion of the liver lobules, away from the tumor areas, 
there is present in the sinusoids a marked increase in lymphoid cells similar 
to those in the vessels generally. These cells are smaller, more deeply 
staining, with very little cytoplasm, with irregular-shaped nucleus, and 
without mitotic figures. They resemble, but are not identical to, small 
lymphocytes. The average diameter of the nuclei of these cells is 4.4 ,</. 
The average diameter of normal lymphocytes in the tissues of a control 
case where the tissues were treated by the same technical processes is 
4.3 fi. The red blood corpuscles in the sections average 4.7 fi. The propor- 
tion of tumor cells to red blood corpuscles in the capillaries is 1 to 3. 
The irregiilarit}'- of the nucleus is most apparent on focusing up and down 
•with the microscope. It does not seem to be due to shrinkage alone, as the 
other cells in the same sections do not have this character. 

In the lymph nodes which have not been affected by the Roentgen rays, 
as in the original surgical specimen and the hy^perplastic nodes of the 
axilla and other places, as well as in the nodule in the left Iddney and in 
the spleen, the tumor shows a rather characteristic alternation of areas of 
large cells and small cells. This alternation often has a follicular arrange- 
ment vfith the larger cells in the center, corresponding to the appearance of 
germinal centers of normal lymph nodes (Figs. 1, 9 and 10). The larger 
cells resemble those in the tumor in the portal areas of the liver, while the 
smaller cells resemble those in the vessels generally (Fig. 8). This ten- 
dency to form follicular arrangements is not present in the sections of the 
bone marrow of the right femur, liver, gall bladder, stomach, lymph nodes 
only partially involved by tumor, and other places. 

In those portions of lymph nodes and the spleen that are involved by the 
neoplasm there is obliteration of sinuses and normal landmarks. Infiltration 
beyond the capsule is more marked in the original surgical lymph node and 
the nodes of the retroperitoneal region than in the nodes which were more 
discrete grossly. The cells present in the diffusely invaded connective 
tissue and fat of the retroperitoneal region are in most sections chiefly 
the small and intermediate cells, mixed with a few cells of the larger type 
and here and there irregular foci of larger cells. In some sections the 
areas of large cells predominate. 

The arrangement and combinations of these cells are very variable in 
different places. In the bone marrow of the femur the large type predom- 
inates with a few intermediate and smaller cells mixed among them. In 
the sections of the pancreas, stomach, and duodenum the cells are chiefly 
of the intermediate type. In the thyroid, lung, gall bladder, suprarenal, 
and prostate the large cell predominates. In the spleen the pulp spaces 
between the sinuses are filled with the small type of cell, suggesting that 
here is an important source of the small cells for the blood stream. Infil- 
tration of vessels is also definitely taking place in the liver, bone marrow, 
and lymph nodes. In some lymph nodes the follicular areas of larger cells 
are composed of cells of an intermediate type. Mixed •with the small tumor 
cells there are also some apparently normal lymphocytes, which are most 
numerous in the nodes that are least involved by tumor. 

In areas of early involvement by the tumor a few mononuclear phagocytes 
and normal appearing l 3 miphocytes are present and these are more numerous 
in areas of fat. Their presence seems best explained by the destruction of 
preexisting tissue by the tumor. In the kidney there are small foci of small 
lymphoid cells about vessels and fibrosed glomeruli. Some of these lympho- 
cytes appear normal, others appear like small tumor cells, and a few resemble 
the larger tumor cell. In lymph nodes with incomplete involvement por- 
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tions still show the preservation of the sinuses, which contain chiefly small 
tumor cells with a few larger ones, numerous mononuclear phagocytes, a 
few red cells, and some normal appearing lymphocytes. Some of the 
phagocytes contain from 1 to 3 well preserved, small tumor cells. 

The tumor cells usually do not invade the media of large vessels, but in 
some of the iliac veins the infiltration extends tlrrough the intima. In one 
artery in the retroperitoneal tissue the vessel is invaded and thrombosed, 
with organization and canalization. 

At one point in one of the retroperitoneal nodes there is an area of necrosis 
3 mm. diameter. This appears to be in a focus of larger cells. The central 
portion shows some caseous necrosis. At the margin of this there are 
numerous mononuclear phagocytes and proliferating fibroblasts. In places 
there are groups of karyorrhectic necrotic cells, some of which appear to be 
large tumor cells and others phagocytes. Around the margin of these 
areas there are groups of large tumor cells which have not j'^et become 
necrotic mixed with others which have and some mononuclear phagoc.ytes. 
The phagoc 3 des in places resemble epithelioid cells, but there is no evidence 
of tuberculosis. 

The retroperitoneal tissues, including the lymph nodes, ureters, veins, and 
prostate, show varying degrees of fibrosis and diminution of IjTOphocj'tes, 
apparently brought about by the Roentgen rays (Fig. 11). In some places 
there is no definite evidence of trimor, there remaining only connective 
tissue with scattered lymphocytes, most of which appear normal and tend 
to be smaller, darker, and more regular than those in the vessels. The 
average diameter of the nuclei of these cells is 8.4 /u In places foci of large 
or small cells stiU persist in varying degrees. The endothelial and connec- 
tive tissue cells in these areas appear hypertrophied. 

Discussion.— The autopsy presents a picture combining charac- 
ters of lymphatic leukemia and lymphosarcoma and constituting a 
single tjqje of involvement of intermediate character rather than a 
coincidence of two separate types. The involvement of the retro- 
peritoneal tissues of the lower abdomen, pelvis and groins has the 
local infiltrative character of a lymphosarcoma, and appears to be an 
older lesion, as indicated by the more massive involvement and the 
clinical history. The more recent of involvement of the lymph 
nodes elsewhere and of the liver, spleen, bone marrow, stomach and 
blood approaches, but does not attain the character of, a chronic 
lymphatic leilkemia. The older and more recent types of lymph 
node involvement resemble each other in the presence of areas of 
large cells and of small cells in a rather characteristic formation. 
The older tj^Gj however, shows more invasion of the surrounding 
tissue. One can trace a gradual transition in the character of the 
lymphoid involvement in the retroperitoneal region along the lumbar 
vertebrse. Here there is a gradual loss of the infiltrative character 
of the tumor about the lymph nodes, going from the region of the 
pelvis toward the diaphragm. The circumscribed infiltrating pro- 
cesses in various organs, such as the kidney, pancreas, th3Toid 
and prostate, appear like metastases of a lymphosarcoma, while the 
involvement of the liver, spleen, bone marrow and stomach 
approaches in character the diffuse distribution of a leukemia, but 
tends to retain the invasiveness of a lymphosarcoma. The involve- 



660 FLASHMAN, LEOPOLD: LEUKOSAECOMA 

ment of the lymphoid system is not universal as in typical lymphatic 
leukemia, but is much more extensive than in typical lymphosar- 
coma. The presence in the tissues of groups of large cells mixed with 
groups of small cells is likewise an intermediate characteristic in that 
it shows side by side two grades of differentiation of the tumor. 

In the tissues there are both large and small tumor cells while in 
the blood practically only the small cell is found. Naturally, the 
small cell could more readily get into the vessels. However, the 
sections of the liver, lymph nodes, spleen and bone marrow show 
evidence of extensive invasion of bloodvessels not only by the Smaller 
tumor cells but also by the larger cells. The relative absence of the 
larger cell in the blood suggests that in this case the larger cell tends 
to differentiate into a small cell in the blood stream. To be sure, 
many cases have been reported where the large cell is present both in 
the tissues and in the blood. But in this case, in the tissues the 
larger cells tend to differentiate into the small cell. This is shown 
by the presence of transitional forms and by the follicular arrange- 
ment of larger cells in the central portions surrounded by smaller 
cells, corresponding to the picture of a germinal center of a normal 
lymph node, where apparently the proliferating lymphoblasts differ- 
entiate to form the smaller lymphocytes which surround the germinal 
center and do not show evidence of division. 

In 5 cases reported in the literature, as in our o^vn case, the 
development of the leukemia happened to follow Eoentgen ray 
treatment. The rays in all of these cases apparently had a marked 
beneficial effect locally. In our case it produced clinically a marked 
diminution in the size of the glands, and histologically in places 
almost complete replacement of the tumor cells by a fibrous stroma. 
However, it apparently had ho preventive effect on the development 
of metastases or of the leukemia. Evans and Leucutia^® suggest that 
many cases of lymphosarcoma would develop leukemia if they lived 
long enough, as when life is prolonged by the Roentgen ray therapy. 

Sternberg emphasized that the large lymphoblastic type of cell, 
which does not contain granules giving a positive oxidase reaction, 
was associated with his cases, and he believed this cell to be essential 
in these cases. In most cases of' this type that have been reported, 
the large cell was present. In several cases of this type, however, 
the small cell predominated in the tissues and in the blood.^^-^’'-®'* 
In other cases there were areas of large and of small cells in the 
tissues, and large cells in the In a few cases, as in 

our case, there were small cells in the blood and areas of large and of 
small cells in the tissues.®-^®-®’' In a case reported by Graetz®i in the 
tissues there were cliiefly small cells, while in the blood early in the 
disease there were chiefly small cells and later chiefly large cells. 
It follows from this, as many observers have pointed out, that the 
term leukosarcoma cannot be restricted to cases having only large 
cells. 
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Similar combinations of local invasive tumors and leukemia occur 
in cases of myelogenous leukemia and especially in cases of cliloroma, 
and for these Sternberg prefers to apply the term myeloleukosarcoma 
and cliloromyeloleukosarcoma. Also there are cases which combine 
local tumors with aleukemic leukemias. 

Objection has been made to this classification of tumors by Tiirkd® 
Herxheimerd^ Fraenkel/^ Herz/® Graetz/^ and others. The 
discussion depends chiefly on whether this classification is a separate 
entity or simply a manifestation of infiltration of a leukemic process. 
In' our opinion the arguments that have been presented are based on 
different points of view and too finely drawn distinctions. There 
have been reported all transitions between lymphosarcoma and 
lymphatic leukemia, so that it is obvious from the material available 
that no sharp line can be drawn between them, except for purposes of 
convenience. From this point of view, however, there is a class of 
cases which are intermediate in character between typical lympho- 
sarcoma and lymphatic leukemia, and for these the term leuko- 
sarcoma may be used. Those who object to the term leukosarcoma 
suggest the term sarkoleukemia, but, as PaltauF* replies, this 
latter term does not indicate that the invasive process may be 
primary, as Sternberg and he believe often to be the case. 

Ewing^ points out that the neoplastic nature of the entire leukemic 
process has never received general endorsement, but in certain cases 
the picture varied from the standard type to a true neoplasm. He 
believes that these difterences are best explained by different grades 
of hyperplasia. Cases of leukosarcoma, such as this one, bear out 
this idea in a striking way, by bridging the gap between typical 
leukemia and lymphosarcoma. 

Summary and Conclusions.— A white man, aged sixty years, gave 
a history of a swelling in tbe right inguinal region for twelve months. 
A biospy showed l 3 miphosarcoma. A roentgenogram revealed a 
tumor in his pelvis. The leukocyte count was normal. He was 
given Roentgen ray treatments for fom- to five months, during which 
time several examinations of the blood were negative. In the fol- 
lowing month he developed a leukemia, the white blood count 
rapidly increasing to 444,000 cells per c.mm. at the time of death 
and the differential blood count showing 90 to 96 per cent small 
lymphocytes. The autopsy revealed a primary, invasive Ijmipho- 
sarcoma in the inguinal and retroperitoneal regions, an extensive 
involvement, resembling leukemia, of most of the Ijunphoid system, 
liver, spleen and bone marrow of the right femur, and metastatic 
nodules in most of the organs. In the tissues there were both large 
lymphoblasts and small lymphocytes, with intermediate tj^es and 
in various combinations, indicating that these cells represent differ- 
ent degrees of hyperplasia or differentiation. The picture appears 
intermediate in character between typical Ijunphosarcoma and 
lymphatic leukemia, rather than a combination of two separate 
entities. The case falls in the group of leukosarcoma. 
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CHANGES IN THE EYE IN LEUKEMIA.'" 

By Egbert J. Borgeson, M.D., 

FELLOW IN OPHTHALMOLOGY, THE MATO FOUNDATION, 
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Since Liebreicli (1861) published his original communication on 
6 cases of leukemic retinitis, a number of other observations have 
been recorded on the retinal changes in leukemia. Most reports, 
however, have been based largely on individual cases. Leber has 
compiled an excellent summary of the changes in the eye in leukemia, 
and he has thoroughly reviewed the literature on the subject up to 
the year 1916. With reference to the frequency of such changes, 
he stated that, in the Tubingen Clinic, Mayer found retinal hemor- 
rhages in 8 of 21 cases of leukemia during a period of sixteen years. 
Retinal changes are, however, more common in leukemia than this 
statement would indicate. Moore reviewed the changes in the eye 

* This material ivas submitted as a thesis by Dr. Borgeson to the faculty of the 
Graduate School of the University of Minnesota in partial fulfilment of the degree 
of Master of Science in Ophthalmology, 1927. Submitted for publication July 24, 
1928. 
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in a group of 25 cases of leukemia observed personally. Retinal 
changes were present in 23 of the 25. He stated that few, if any, 
patients die of leukemia, whether lymphocytic or mj-^elogenic, acute 
or chronic, without at some time showing ocular manifestations. 

For the present stud}’’, complete clinical data including an ophthal- 
moscopic examination were available on 138 cases of leukemia. 
The patients were examined in the various sections on internal 
medicine in The hdayo Clinic and most of them were seen in con- 
sultation with specialists in diseases of the blood. The cases were 
grouped, on the basis of the diagnosis made by these consultants, 
into the acute and chronic myelogenous types and the acute and 
cluronic lymphatic types. Seventy-nine of the cases were of the 
myelogenous type, 7 were of the acute and 72 were of the chronic. 
Fifty-nine of the cases were of the lymphatic type, 10 were of the 
acute and 49 were of the chronic. Eighty-nine of the entire group 
(65 per cent) showed retinal changes. Retinal changes were slightly 
more common in the acute than in the chronic cases and were more 
common in myelogenous than in Ij’mphatic leukemia. Of the 17 
cases of acute leukemia, 12 (70 per cent) showed retinal changes and 
of the 121 cases of chronic leukemia, 77 (63 per cent) showed retinal 
changes. Retinal changes were present in 63 (87 per cent) of the 
cases of chronic myelogenous leukemia; in 14 (29 per cent) of chronic 
lymphatic leukemia; in 6 (86 per cent) of acute myelogenous leuke- 
mia, and in 6 (60 per cent) of acute lymphatic leukemia (Table I). 

table i.— positive and negative fundi m 138 CASES OF leukemia. 



Number. 

Positive. 

Negative. 

Acute leukemia 

17 

12 

5 

Myelogenous . 

7 

6 

1 

Lymphatic 

10 

6 

4 

Chronic leukemia . 

121 

77 

■ 44 

Myelogenous . 

72 

03 

9 

Lsunphatic 

49 

14 

35 

Totals . . . . 

138 

89 

49 


Ophthalmoscopic Features of Retinal Lesions. Both Leber and 
Moore divided the retinal changes found in leukemia into three 
distinct groups or stages (1) engorged veins or, according to Leber, 
simple inflammatory h3’peremia; (2) engorged veins with hemor- 
rhages, and (3) engorged veins with hemorrhages and definite leuke- 
mic infiltrations into the retina, true leukemic retinitis. Of Moore’s 
23 cases, 3 showed engorged veins, 16 engorged veins with hemor- 
rhages, and 4 leukemic retinitis. 

In our series of cases, besides those that could be placed in one or 
the other of the foregoing groups, there were some with hemorrhages 
without any noticeable engorgement of the veins, and others with 
retinitis indistinguishable from that of severe primary or secondary 
anemia. In 1 case, the retinal changes were indeterminate and 
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could not be classified. The remaining 88 cases arrange themselves, 
ophtlialmoscopically, into five groups: 

Engorged Veins. In 27 of 88 cases, the retinal veins were defin- 
itel)^ engorged, but hemorrhage was not present. In some of these, 
the retinal arteries were also dilated. 

Engorged Veins with Hemorrhages or Exudates or Both. In 35 
of 88 cases, besides definitely engorged veins, various types of hemor- 
rhage or exudate or both were present in the retina. The exudates, 
however, were of types not definitely recognizable as leukemic infil- 
trates. In some of these cases, the disks were full and blurred. 

Leukemic Retinitis. In 10 cases, definite leukemic or leuko- 
cytic infiltration into tile retina was present, particularly in the 
form of white lines sheathing the peripheral portions of the dis- 
tended veins, but often also in the form of localized nodules with 
associated hemorrhages. In almost all of these cases, the disks 
were full and blurred and in some they were measurably swollen. 

Retinal Hemorrhages. In 8 cases, hemorrhage was present in 
the retina; the retinal veins were not definitely engorged. 

Retinitis of Anemia. Eight cases presented a tj^pe of retinitis 
which could not be distinguished ophthalmoscopically from that 
seen in cases of pernicious anemia or in cases of severe anemia, 
for example, secondary to carcinoma of the stomach or colon. The 
fundus in these cases showed definite anemia of the disk and of the 
blood columns in the retinal and choroidal vessels, usually some 
dilatation of the retinal vessels, both arteries and veins, scattered 
hemorrhages, and exudate of the superficial cotton-wool type (local- 
ized edema of the nerve fibber layer of the retina) . The diagnosis of 
leukemia was established by the blood counts and other clinical 
features and was not suggested particularly by the retinal picture. 

Many authors^-^ stress the peculiar color of the fundus in leukemia. 
Supposedly it is due to the anemia combined with the excessive 
number of white cells in the circulation. According to one author,^ 
it depends largely on leukemic infiltration of the choroid. As a 
matter of fact, the characteristic color is by no means always 
present and is seldom strildng. The disks are usually pale and may 
be blurred, particularly at the margins. In some of the cases of 
leukemic retinitis, they are measurably swollen. Characteristically, 
the retinal veins are markedly distended and tortuous. ' Tlieir 
caliber may be two to tliree or even four to five times that of the 
arteries and they often appear sausage-like. The arteries are, as a 
rule, of average normal caliber. They may be dilated and tortuous 
but never to the same degree as the veins. The pallor of the blood 
in the vessels is often striking. The veins are frequently rose-red 
and the arteries pale yellow. Grimert observed a distinct flow of 
blood in the dilated veins in a case of leukemia with choked disks. 

Hemorrhages may be present in the retina either with or without 
other changes in the fundus. They vary greatly in number and 
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occur in all parts of the fundus. They may be round or irregularly 
shaped. They vary in color from very pale to deep red and in size 
from minute to disk size or larger. Infrequently they have a white 
halo. Hemorrhagic areas with a small distinct yellowish-white 
center are common. In a number of cases of acute leukemia, all of 
these areas were of the irregularly rounded type with more or less 
definite white centers. A large hemorrhage in front of the retina 
is sometimes seen, especially in the terminal stages of the disease. 

The grayish-white patches, or exudates, in the retina, which are 
always less than a disk diameter in size, are of two varieties: deep 
nodules composed of leukocytes, and more superficial patches of 
varicose nerve fibers simulating the so-called cotton-wool exudates 
commonly seen in the vascular types of retinitis. The deep nodules 
are the more common and are characteristic of leukemia. They 
are usually round, sharply circumscribed, often elevated, and are 
often surrounded by a hemorrhagic margin. Usually, they are 
from one-sixth to one-third of a disk diameter but they may be two- 
thirds to three-fourths of a disk diameter. According to Bettmann, 
white patches may appear and disappear in a period of from twenty- 
four to forty-eight hours. He was, however, unable to determine to 
which of the two types the rapidly appearing and disappearing 
patches belonged. In true leukemic retinitis, the distended veins 
are often sheathed particularly in their peripheral portions, with 
white bands of varying widths. In connection with these perivenous 
infiltrates, large and often elevated masses of leukocytic infiltration 
into the retina may develop. In association with these masses, 
particularly at their margins, hemorrhagic areas are usually seen. 
When perivenous sheathing is present without much infiltration 
of the neighboring retina the underlying choroid often appears 
mottled, probably as the result of leukemic infiltration. 

Histologic Characteristics of Leukemic Eetinal Lesions. Leber 
has carefully reviewed the histologic studies of Bettmann, Bondi, 
Deutschmann, Kerschbaumer, Meller, Murakami and Roth in 
which leukemic retinal changes were observed during life. Hudson 
also gave an excellent summary of the histology of leukemic lesions 
of the eye. Parsons discussed the histologic data and the factors 
involved in their production. According to Leber the veins and 
capillaries are markedly dilated in the retina and the leukocytes 
within the vessels are markedly increased in number. In many 
cases, the lymph sheaths of the larger vessels are widened and filled 
with leukocytes; in some of the vessels the walls are infiltrated with 
leukocytes. Hemorrhages are present in the various layers of the 
retina, and also aggregations of leukocytes often surrounded by a 
ring of erythrocytes. Patches of gangliform hypertrophy of the 
nerve fibers may be present. Mild edema of the disk and retina 
is common. The optic nerve may be infiltrated with leukocj’^tes. 
The retinal supporting tissue is often increased in amount. 



. BORGESON, WAGENER; CHANGES IN THE EYE IN LEUKEMIA 667 

The choroid is thickened due to dilatation of the blood vessels, 
particularly the veins, and at times by infiltration of the stroma 
with leukocytes. This diffuse infiltration of the choroid is apparentlj'’ 
due to actual proliferation of extravasated immature leukocytes, 
since it has been found in cases in which the total number of leuko- 
cytes in the blood was not increased. It is usually seen in associa- 
tion witli lymphoma of the orbit. Hudson considers the orbital 
lymphoma as the probable primary lesion, while Meller believes 
that it arises secondarily by extension from the choroid along the 
sheaths of the posterior ciliary arteries. 

The nodular collections of leukocytes and tlie areas of gangliform 
hypertrophy of the nerve fibers found on histologic examination 
are seen ophthalmoscopically as white patches in the retina. It is 
difficult to differentiate them during life. The characteristic leuke- 
mic pallor of the fundus is dependent on the reduction of the hemo- 
globin and of the erythrocytes, on the relative and actual increase 
of the leulcocytes in the retinal and choroidal vessels, and at times 
on the infiltration of the choroid with leukocytes. Deutschmann 
reported several cases showing the characteristic pale red without 
any infiltration of the stroma of the choroid. On the other hand, 
Meller reported a case with dense infiltration of the choroid in 
which the fundus during life had been of normal color, probably 
because of the deep pigmentation of the retinal pigment epithelium. 
It seems, therefore, that leukocytic infiltration of the choroid is a 
minor factor in the production of the characteristic pallor of the 
fundus. 

The mode of production of the hemorrhagic areas and leukocytic 
infiltrates in the retina has not as yet been satisfactorily determined. 
Some authors, notably V erderame and Kerschbaumer, believe that 
they arise as the result of diapedesis of the blood through the poorlj^ 
nourished walls of the vessels. According to Leber, supported in 
part by the observations of Murakami, they are always occasioned 
by direct escape of blood into the retina through actual rupture of 
the wall of the vessel following occlusion of the lumen by a mass of 
leukocytes and subsequent infiltration and softening of the wall. 
The peculiar characteristics of many of the hemorrhages with the 
large central collection of leukocytes are due, according to Oiler 
and Murakami, to a tendency of the leukocytes to clump themselves 
together, or, according to Stock, to a separation of the erythrocytes 
from the leukocytes in the larger hemorrhages by sedimentation, 
or, according to Murakami and Meller, to actual proliferation of 
the leukocytes after their escape into the retina. The leukocytic 
areas of infiltration vdthout hemorrhagic borders are probably, 
'according to Leber and IMurakami, ectasias of capillaries and small 
veins filled with leukocytes, and, as a result of diapedesis, surrounded 
by a sheath of leukocytes. 

Since none of the eyes observed ophthalmoscopically in our 
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series was available for microscopic studj’- we cannot offer anything 
original to the histology of retinal changes in leukemia. 

Clinical Significance of the Retinal Changes in Leukemia. Little 
is found in the literature with regard to the factors influencing 
the occurrences of retinal changes in leukemia or with regard to the 
clinical significance of these changes with reference to the type, 
stage, future course or prognosis in leukemia. Leber stated that 
the occurrence of extensive hemorrhages in the eye indicates a 
general hemorrhagic disposition and the likelihood of the occur- 
rence of hemorrhages in other parts of the body such as the sub- 
cutaneous tissues. Moore believes that the presence of retinal 
hemorrhages does not imply a more than usually grave prognosis. 
He stated that it is not rare to see a complete clearing of the fundus 
during temporary improvement in the patient’s condition. He 
believes that the- change in the composition of the blood affects 
the nutrition of the endothelium of the retinal vessels in such a 
way as to allow the escape of the fluid and cellular elements of the 
blood. Leber stated that the marked dilatation of the retinal 
vessels may be due to stasis induced by slowing of the blood stream. 
He does not believe that the type of leukocyte predominating is of 
any importance in the origin of the retinal changes. He believes 
that all the pathologic changes in the retina are due to the increase 
in leukocji;es and to the circulatory disturbances produced by the 
changed composition of the blood. Andrewes and Rolleston sug- 
gested that a low platelet count may be a factor in causing retinal 
hemorrhages in acute Ijonphatic leukemia. 

In view of the paucity of available data, we endeavored to deter- 
mine the factors involved in the production of the retinal lesions, 
the stage and type of the disease in which they are most likely to 
occm, and their significance, particularly with reference to prog- 
nosis. If all the varieties of retinal lesions present in the different 
tjTDCS of leukemia are considered in one group, it is immediately 
apparent that no one element of the changes in the blood can be 
held responsible for the retinal lesions, for changes in the fundus 
may be present when the leukocytes number as low as 4300, the 
erythrocytes are as numerous as 4,970,000 and the hemoglobin 
percentage as high as 76 (Dare). It is of interest also that the eye- 
grounds may be normal when the leukocytes number as high as 
532,000, the erythrocytes as low as '1,440,000 and the hemoglobin 
percentage is as low as 18 (Dare). With this in view, and in order 
to make a more critical analysis of the available data, an attempt 
was made to consider separately each of the five types of retinal 
lesions in each of the four types of leukemia. 

Retinitis of anemia occurred most frequently in acute myelogen- 
ous leukemia. The other types of retinal changes were present 
most often in chronic myelogenous leukemia. Engorged veins 
alone and engorged veins with hemorrhage and exudate were found 
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in all tj^es of leukemia. Hemorrhage alone, without engorged 
veins, was found in all types with the exception of acute myelog- 
enous leukemia. Characteristic changes in hemoglobin percent- 
age, total erythrocytes or total leukocjdes were not found to per- 
sist throughout the group of cases, showing engorged veins with or 
without hemorrhages and exudates or hemorrhages alone. The 
engorgement of the veins is sometimes due to the increased number 
of leukocytes. At other times, it is apparently a part of the dilata- 
tion of the vessels which usually occurs in severe anemia either as 
the result of lowered nutrition of the walls of the vessels or of lowered 
blood pressure. Hemorrhage into the retina either alone or in 
association with dilated veins is often the result of anemia and the 
resultant poor nutrition of the walls of the vessels. Sometimes the 
hemorrhage seems to occur as a part of a general hemorrhagic 
tendency. In these cases and also in others in which, near the ter- 
minal stage of the disease, they assume a purpuric form, the hemor- 
rhages are often associated with a lowered platelet count. A 
definite relationship cannot, however, be established in general 
between the platelet count and the occurrence of retinal hemorrhages 
(Table H) . The combination of engorged veins with hemorrhages 


TABLE II.— RELATION OF PLATELET COUNT TO RETINAL HEMORRHAGES. 


Type of leukemia. 
Acute lymphatic 

Acute myelogenous 

Chronic lymphatic . 

Chronic myelogenous 


Without 

hemorrhages. 

20,000 to 64,000 
(2 cases) 


60.000 to 310,000 
(3 below 100,000) 
(6 above 100,000) 

88.000 to 780,000 
( 1 below 100,000) 
(13 above 100,000) 


With 

hemorrhages. 

20.000 to 280,000 
(2 cases) 

68.000 to 320,000 
(2 cases) 

54.000 to 280,000 
(1 below 100,000) 
(2 above 100,000) 

84.000 to 1,022,000 
( 3 below 100,000) 
(11 above 100,000) 


and exudates is the most common retinal change in leukemia. The 
blood picture in cases presenting this type of retinitis is by no 
means uniform. In some cases the retinitis is probablj'^ due to the 
associated anemia. It is well knoivn that anemia can cause the 
superficial tjqie of cotton-wool exudate which is represented histo- 
logically by localized varicose hj^iertrophy of the nerve fibers. For 
the production of the nodular exudates tj^iical of leukemia, however, 
actual leukoc.ii;ic infiltration of the retina is necessary. As the total 
leukocyte count is not increased in some of these cases, the infiltra- 
tion must depend on the ininsive powers of the immature leuko- - 
c;)i;es rather than on the actual increase in their number. 

Leukemic retinitis in its restricted sense with the characteristic 
leukemic infiltration into the retina, particularly along the veins, was 
found only in cases of chronic myelogenous leukemia. It was 
present in 10 of tlie 72 cases of this tjqie. The infiltration was never 
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present except with a high total leukocyte count, the lowest count 
in the 10 cases being 45,300 and the highest 588,000. In all tlie 
cases of leukemic retinitis, the percentage of myelocytes and myelo- 
blasts in the differential count was quite high. The percentage 
ranged from 16 to 60 and was below 30 in only 1 of the 10 cases 
(Table III). 


TABLE HI.— ACUTE MYELOGENOUS LEUKEJIIA: TOTAL AND 
DIFFERENTIAL BLOOD COUNTS. 


1 

1 

1 

1 

1 

1 

Negative 
(1 case). 

Engorged 
veins 
(1 case). 

Engorged 
veins with 
hemorrhage 
and exudate 
(1 case). 

Retinitis 
of anemia 
(4 cases). 

1 

Range of leukocytes 

8,100 

4,800 to 
8,400 

5,100 

0,600 to 
40,200 

Range of erythrocj'tes ... 

1 

1 

2,970,000 

i 

2.920.000 1 
to 

2.520.000 

1,450,000 

950,000 to 
2,000,000 

Range of hemoglobin, per cent . 
Range of polymorphonuclears, per 

55 i 

i 

45 to 60 

1 28 

1 15 to 35 

cent 

Range of lymphocytes and Ijnnpho- 

I 

50 

13 

10 to 32 

blasts, per cent 

Range of myelocytes and myeloblasts. 

! IS 

1 

45 

24 

15 to 39 

per cent . . 

1 05 


53 

19 to 73* 


* 3 above 30; 1 below 30. 


In the 8 cases of leukemia presenting the ophthalmoscopic picture 
of retinitis of anemia, the changes in the blood were always those 
of secondary anemia of a rather severe grade. In these cases, the 
hemoglobin ranged from 15 to 40 per cent (Dare) and the erythro- 
cytes from 950,000 to 2,600,000. This type of retinitis occurred 
in all the tj^pes of leukemia except the acute lymphatic type. 

It is evident, then, that the type of retinal lesion found in cases 
of leukemia depends, to some extent at least, on variations in the 
blood picture. It is of interest also to consider separately each of 
the varieties of leukemia and to note in each the factors concerned 
with the onset of hemorrhagic and exudative lesions in the retina. 

According to Vogel, and Ordwaj^ and Gorham, both varieties of 
acute leukemia present essentially the same clinical picture and 
run the same course. From the standpoint of retinal changes, they 
can be considered together. In the acute types of both lymph- 
atic and myelogenous leukemia, the essential cause of the appear- 
ance of retinal lesions seems to be anemia. In these cases, as in 
pernicious anemia, it is rare to find retinitis when the hemoglobin 
is above 40 per cent (Dare) (Tables III and HO. That the tendency 
of the immature leukocytes to infiltrate the walls of the vessels and 
tlie tissues is also a factor in the production of the retinal lesions is 
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shown by the frequency of hemorrhagic areas with definite nodular 
white centers. A lowered platelet count may also be concerned in 
the causation of hemorrhages. In our series, however, hemor- 
rhages were not always present when the platelet count was lowered. 


TABLE IV.— ACUTE LYMPHATIC LEUKEMIA: TOTAL AND DIFFERENTIAL 

BLOOD COUNT. 



1 

1 

1 

Negative : 
(4 cases) . i 

Engorged 
veins 
(2 cases). 

Engorged 
veins with 
hemorrhage 
and exudate 
(3 cases). 

Hemorrhage 
only 
(1 case). 

Range of leukocytes 

7,300 to 

12,000 to 

I 4,300 to 

98,000 to 


360,000 

1,653,000 

1 76,000 

139,000 

Range of erythrocytes . . . . | 

1,740,000 i 

2,010,000 

1 900,000 

1,700,000 

1 

to 

to 

! to 

to 


4,740,000 

3,340,000 

2,250,000 

2,220,000 

Range of hemoglobin, per cent . 
Range of polymorphonuclears, per 

. 18 to 65 

i 21 to 44 

1 

15 to 45 

21 to 40 

cent 

Range of lymphocytes and lympho- 

1 to 7 

1.3 to 47.5 

0.5 to 7 


blasts, per cent 

1 90 to 97.5 

47.5 to 98.7 

88 to 99.5 

99 


In chronic myelogenous leukemia, the hemoglobin ranges defin- 
itely lower and the percentage of myelocytes in the differential count 
is definitely higher in the cases with retinal lesions than in those 
without them. It would appear that, except in retinitis of the anemic 
type, a high percentage of myelocytes and mjmloblasts is the most 
essential feature for the production of retinitis, being much more 
significant than a high total leukocyte count (Table V) . 

In chronic lymphatic leukemia, the factors influencing the onset 
of retinal lesions seem rather less definite than in the other tjqies. 
The most significant cause would seem to be the associated anemia. 
The percentage of lymphoblasts and lymphocytes in the differential 
count is more uniformly high in the cases with retinal lesions than 
in those without them, particularly in cases showing exudates in 
the retina. Since, however, definite infiltration into the retina 
along the veins was not noted in any of the cases, the relatively high 
percentage of Iymphocji;es must be of secondary importance in the 
production of retinitis. Some of the retinal exudates are probably 
lymphocjrtic infiltrations, but the tendency of the cells to invade 
the retina seems to be definitely less in lymphatic than in myelo- 
genous leulcemia (Table VI), 

As previously reported by Wagener, ophthalmoscopic examina- 
tion, showed typical lipemic retinitis in a case of acute lymphatic 
leukemia. On analysis, the blood was found to contain 5 per cent 
total fats. The lipemia, which had developed coincident with a 
rather rapid fall in the hemoglobin percentage to 31 and of erytlno- 


TABLE V.— CHRONIC MYELOGENOUS LEUKEMIA: TOTAL AND DIFFERENTIAL BLOOD COUNTS. 
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Retinitis 
of anemia 
(2 cases). 

17,300 
to 32,500 
2,090,000 
to 2,220,000 
37 to 40 

42 (only 1 
differential) 

5 

23 

Hemorrhage only 
(5 cases). 

149,000 
to 317,000 
2,550,000 
to 3,890,000 

42 to 60 

30 to 64 

1 to 7 

32 to 45 
(4 above 30) 
(none below 30) 

Engorged veins 
with hemorrhage 
and exudate 
(26 cases). 

9,500 
to 575,000 
1,850,000 
to 4,460,000 
23 to 75 

13 to 65 

0 to 47 

0 to 70 
(15 above 30) 

( 8 below 30) 

Engorged veins 
(20 cases). 

12,900 
to 545,000 
1,500,000 
to 4,810,000 
28 to 69 

6 to 70 

0.5 to 85 

6.5 to 45 
(13 above 30) 

( 7 below 30) 

Negative 
(9 cases). 

19,200 
to 378,000 
3,330,000 
to 4,680,000 
53 to 78 

48 to 70 

0.5 to 15 

8 to 42 
(only 1 
above 30) 

Leukemic 
retinitis 
(10 cases). 

45,300 
to 588,000 
2,120,000 
to 3,910,000 
30 to 60 

30 to 56 

1 to 4.5 

16 to 60 
(only 1 
below 30) 
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cytes to 1,000,000, disappeared with improvement in the blood 
picture following transfusion, the hemoglobin rising to 55 per cent 
and the erytlirocytes to 3,340,000. 

In lymphatic leukemia, the occurrence of retinal hemorrhages may 
be taken as indicative of a tendencj’’ to the occurrence of hemor- 
rhages in other tissue; such as, the skin, subcutaneous tissues, and 
mucous membranes. In myelogenous leukemia, retinal hemorrhages 
do not seem to have the same significance with regard to hemorrhages 
elsewhere. Apparently, in myelogenous leukemia, hemorrhages 
occur in the retina much more frequently than in other tissues, while 
in lymphatic leukemia, the reverse is true. In acute m 3 'elogenous 
leukemia, petechise were present in the retina in 4 cases and in other 
tissues in 3. In chronic mj^elogenous leukemia, petechim were 
present in the retina in 45 cases and in other tissues in 9. In 4 other 
cases there was a history of hemorrhage in other parts of the bod.v. 
In acute Ij^mphatic leukemia petechim were present in the retina in 
4 cases and in other tissues in 7. In chronic Ijmiphatic leukemia, 
petechias were present in the retina in 9 cases and in other tissues in 
10, and in 9 other cases there was a history of hemorrhage in other 
parts of the body. 

There does not seem to be an,y definite stage of leukemia at which 
we can expect to find retinal lesions. Retinitis has been seen as 
early as three weeks after the onset of symptoms, and in the chronic 
cases’ normal fundi have been found as late as ten years after the 
onset of the disease. 

In this series, the cases were not traced carefullj' over a sufficiently 
long period to make possible an exact determination of the prognostic 
value of the retinal changes in estimating the probable length of life 
of the patients. In the acute cases, the presence or absence of 
retinitis does not seem to furnish anj*^ index as to the length of life. 
It is of interest, however, that a marked increase in the size and 
number of hemorrhages into the retina was observed a few da,ys 
before death in several cases of an acute or subacute form of the 
disease. In the chronic cases, retinal changes appear to be of some 
prognostic value. In chronic lymphatic leukemia, the average 
length of life -after observation was two hundred and fort.y-eiglit 
days for the patients without retinitis and seventy-two da^^s for the 
patients with retinitis. In chronic myelogenous leukemia the aver- 
age length of life was ten hundred and thirt.v-nine days for the 
patients Avithout retinitis and three hundred and fourteen daj's for 
the patients with retinitis (Table VII) . 

The effect of radium treatment of the leukemia on retinitis was 
carefull.y observed in onbv 1 case. This patient, a boA% aged eight 
3'ears, entered the hospital June 24, 1926, Avitli s.vmptoms of three 
Aveeks’ duration. A diagnosis of chronic niA'clogenous leukemia 
AA^as made. On admission, the spleen AA'as A^ery large, extending 
below the level of the umbilicus; the hemoglobin Avas .30 per cent 
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(Dare), the erythrocytes numbered 2,550,000 and the leukocjdes 
588,000 of which 49 per cent were myelocjdes and leukoblasts. At 
intervals of about seven days, radium was applied to the splenic 
area, a total of 19,400 mg. hours being given. His general condition 
improved considerably. At the end of the period of treatment, 
the spleen was only about a fourth of its original size, the hemo- 
o-lobin was 45 per cent (Dare), the erythrocytes numbered 3,330,000, 
and the leukocytes 72,000, 34.5 per cent of which were myelocytes 
and leukoblasts. Before radium treatment was begun, ophthalmo- 
scopic examination showed typical leulcemic retinitis characterized 
by distinct edema of the disk and retina, tremendous engorgement 
of the veins and some dilatation of the arteries with a very pale, 
almost lipemic, appearance of the blood, numerous hemorrhagic 
and exudative areas in the retina, and definite leukocytic infiltra- 
tion around the veins. Following treatment, the edema of the disk 
and retina almost disappeared, the dilatation of the veins was much 
less marked, the perivenous leukocytic infiltration was much less 
definite, and the number of hemorrhagic and exudative areas in the 
retina was considerably diminished. 


TABLE ■\UI.— COMPARISON OF LENGTH OF LIFE IN CASES WITH AND 

WITHOUT RETINITIS. 


Typo of leukemia. 

: Shortest life, days. \ 

[ Longest life, days. 

Average life,' days. 

1 . . 

With 

retinitis. 

Without 1 
. retinitis, j 

With 

retinitis. 

1 

Without 

retinitis. 

WiUi 

retinitis. 

Without 

retinitis. 

Acute myelogenous 

4 

■ i 

1 

: .34 


34 

35 

34 

Acute lympiiatic 

131 

, « 

1 131 

1 21 j 

131 

14 

Chronic myelogenous . 

' 30 

1039 

1080 

1039 

314 

1039 

Chronic Ijunphatic . 

2 

51 

! .310 

523 j 

1 

72 

248 


External Ocular and Orbital Changes. —External changes in the 
eye were infrequent in this group of leukemic cases. In 1 case of 
chronic myelogenous leukemia, slight ptosis of the upper lid was 
seen, in 2 cases slight inequality of the palpebral fissures, and in 1 
case subconjunctival hemorrhage. In chronic lymphatic leukemia, 
edema of the lids was noted in 3 cases, subconjuncti^'al hemorrhages 
in 4, and ecchymosis of the lids in 1. Ecchymosis of the lids was 
seen in 1 case of acute lymphatic leukemia. In 1 case of chronic 
lymphatic leukemia, at the time of the first examination the palpe- 
bral fissures were of unequal width and the accessory lacrymal glands 
were somewhat hypertrophied. A few months later, proptosis of 
the left eye developed probably due to lymphoma of the orbit. 

Changes in the size and shape of the pupils and in their response 
to light and convergence seldom occur as the result of leukemia. 
"When they do occur, they, like the narrowing of the palpebral 
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fissure and apparent ptosis previously noted, are probably due to 
pressure on tlie sympathetic nerves bj*^ enlarged cervical nodes. In 
one of our cases of chronic myelogenous leukemia, one pupil did not 
react to stimulation by light and contracted onlj'^ slightly in converg- 
ence. A cause, aside from the leulcemia, could not be found to 
account for the sluggish reflexes. 

A history of blurred vision was given in only 8 of the cases of the 
series. Marked loss of vision was noted in only 2 cases. In one of 
these, vision was reduced to the ability to count fingers at half a 
meter and to six-thirtieths in the right and left eyes respectively, 
as the result of hemorrhage and exudates at the macula. In 1 case 
there was paracentral scotoma of one eye, due to a large hemorrhage 
near the macula. Gross defects in the peripheral fields of vision 
were not noted in the series. 

Summary and Conclusions. In 138 cases of leukemia, retinal 
lesions were found in 70 per cent of the acute cases and in 63 per 
cent of the chronic cases, in 87 per cent of the myelogenous type 
and in 34 per cent of the lymphatic type. 

The most common retinal picture in leukemia is that of engorged 
veins associated with hemorrhagic areas and with exudates of deep 
nodular or superficial cotton-wool type. It is found in acute and 
chronic cases of both lymphatic and myelogenous types. 

The typical hemorrhagic area of acute leukemia is irregularly 
rounded with a nodular white center. When this type of hemor- 
rhage occurs exclusively, or almost so, the diagnosis of acute leuke- 
mia is usually justified. Similar hemorrhages are found in associa- 
tion with the other retinal lesions in chronic leukemia. 

Leukemic retinitis, showing, besides other lesions, definite leuko- 
cytic infiltration into the retina and choroid along the line of the 
retinal veins, was found in this series only in cases of chronic mj^elog- 
enous leukemia. In all cases it was associated with a high leuko- 
cyte count and with a relatively high percentage of immature 
leukocytes in the blood. 

In acute leukemia, the retinal lesions are due mainly to the anemia. 

In chronic myelogenous leukemia, the main factors in the cause 
of retinal lesions are anemia and the high percentage in the blood of 
immature leukocytes of the myeloblastic tj^De. 

In chronic lymphatic leukemia, the main factor in causing the 
retinal lesions is the associated anemia. A high percentage of 
immature lymphocytes may be a factor in certain cases. 

In myelogenous leukemia, hemorrhage in the retina is more 
common than in the skin, subcutaneous tissues, and mucous mem- 
branes. In lymphatic leulcemia the reverse is true. 

Retinal lesions may be seen in leukemia as early as three weeks 
after the onset of sj'mptoms, and a normal fundus may be found 
as late as ten years after the initial symptoms of the disease. 

In clu'onic leukemia the average subsequent length of life was 
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considerablj^ less in cases with retinal lesions than in those with a 
normal fundus at the time of the first examination. 

In one case of clu-onic leukemia marked improvement in the retinal 
lesions and considerable improvement in the general physical con- 
dition followed radium treatment. 

Infiltration of the lids and orbit and subconjunctival ecchymosis 
and ecchymosis of the lids are relatively infrequent in leukemia. 
Pupillary and visual field changes as a result of leukemia are rare. 
Definite reduction of vision was present in only 8 per cent of the 
cases of leukemia. 
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ON THE GENERALIZED EFFECT OF RADIATIONS IN 
MYELOGENOUS LEUK.EMIA. 

By M. M. Strumia, M.D., 

INSTRUCTOR IN PATHOLOGY, SCHOOL OF MEDICINE, UNIVERSITY OF PENNSYLVANIA, 

PHILADELPHIA. 


In a previous paper^ on the effect of radium applications on the 
morphology of the blood in myelogenous leukemia, the following 
conclusion was reached; “The mechanism of action of radium upon 
the leukemic foci is of a generalized as well as localized nature.” 
In other words, when radium is applied to any portion pf the body, 
its effect is carried by the blood stream to the leukopoietic foci. 
Thus, from a local application, a generalized action is obtained. 
The purpose of the present paper is to present definite evidence in 
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support of this view, using the clinical material of 2 cases of myelog- 
enous leukemia, treated with the rays. 

Case Reports. Case I. — Mrs. E. W., aged thirt 3 ’’-two years, housewife, 
was admitted to the Misericordia Hospital on May 4, 1927. The patient 
stated that about a year before admission she first had a sensation of weight 
on the left upper side of the abdomen. Later she was able to palpate there 
a mass, which grew steadily in size. The patient did not lose weight, and 
had no serious disturbance except for slight loss of strength. 

Upon admission, the patient appeared pale but in fair condition of nour- 
ishment. The left side of the abdomen was bulging and on palpation a 
hard mass was found which reached from the costal margin down the crest 
of the iliac bone. The lateral limits of the mass were the left lateral sternal 
line and the left anterior axillary line. The urine contained a cloud of 



Case I. — Effect of autotransfusion of irradiated blood on the leukocyte count in a 

case of myelogenous leukemia. 


albumin. The blood urea was 13 mg. ; creatinin, 1 .8 mg. ; uric acid, 3.4 mg, 
per cent. The basal metabolic rate was + 32 (Harris and Benedict standard). 
The blood-coagulation time was four and a half minutes, the bleeding time 
fifteen minutes. The hemoglobin content was 12.8 gm. per cent; the ery- 
throcytes were 3,230,000; the leukocjiies 158,400. The differential count 
was; hemocytoblasts, 6.5 per cent; myeloblasts, 3 per cent; promyelocytes, 
11.5 per cent; mj^elocytes, 13 per cent; metamyelocytes, 9 per cent; neutro- 
philic polymorphonuclears, 44.5 per cent; eosinophils, 4 per cent; mast 
cells, 6 per cent; hmiphocytes, 2.5 per cent; normoblasts, 2 per cent. 

The diagnosis of myelogenous leukemia was made. For a week from the 
day of admission, daily complete blood counts were made to determine 
the fluctuation of the number of cells. The patient did not receive, during 
the period of observation, any drug or therapeutic treatment, except those 
here reported. 
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The average number of leukocjrfces per cu.mm, for the week ending 
May 11, was 165,320, and the maximum variations were within 4.4 per cent. 

On the morning of May 11, 150 cc. of blood were removed by venesection, 
mixed with sodium citrate solution in a sterile Pyrex beaker, covered with a 
thin layer of gauze. This was immediately irradiated, with 10 per cent of 
an erjiihema dose of filtered rays. 

Within ten minutes from the time of removal, the blood was reinjected 
into the patient. There was no reaction following this procedure, except 
a ver 3 '’ slight chill in the afternoon. Twenty-four hours later, the leuko- 
cjiss were 172,000; two haj-^s later, 181,000; three dai's later, 200,000. In 
eight da 3 ’’S they were back within the limits established before. The tem- 
perature fluctuated from 98° to 100° F. with dailj' elevations; the pulse 
from 76 to 110; respirations were 24. 

Uric acid rose to 8.2 on Ma 3 ’’ 20. Oozing of blood occurred from the 
venesection wound, and lasted until Ma 3 ' 21. The coagulation time was 
four minutes, but the bleeding time was a little over fifteen minutes. The 
platelets were 300,000 per cu.mm. 

On Ma 3 '’ 23, a perceptible diminution in the size of the spleen was noticed. 

On Ma 3 ’’ 30, the lower border of the spleen was 4 cm. above the umbilical 
line and the patient felt well. The leukoc 3 i« count for the last week of 
hlay had averaged 180,500, with variations well within 2 per cent. 

On June 1, 250 cc. of blood were removed from the patient, mixed with 
sodium citrate solution and irradiated, with 20 per cent of an er^hema dose 
of fiiltered ra 3 ’’s, and reinjected into the patient within fifteen minutes from 
the time of removal. 

The patient had no reaction following the autotransfusion. Twenty- 
four hours after the injection of irradiated blood the leukoc 3 des were 258,000; 
tw'o days later 300,000, F ree bleeding occurred from the pUebotomy wound 
during the week following the autotransfusions; on the night of June 3, 
the patient lost about 500 cc. of blood. The coagulation time was five 
minutes, but the bleeding time was extended oi’^er one hour. 

On June 4, the uric acid in the blood was 12 mg. per cent. Slight 
oozing of blood continued up to Jime 6. 

The number of leukoc 3 ’tes slowty diminished and on June 22, without 
an 3 ^ further treatment, the 3 ^ were down to 130,000 or 22 per cent less than 
the average before the treatment was started. The lower border of the 
spleen on the same date was about 4 cm. above the umbilicus. 

The changes in the differential count ma 3 ’- be summarized as follows; 
The primordial cells before the treatment were 6.5 per cent and the imma- 
ture cells of the granuloc 3 ’’tic series 33 per cent. Forty-eight hours after 
the first autotransfusion of radiated blood, the primordial cells rose to 9 
per cent and the immature cells of the granuloc 3 ’iic series to 41 per cent. 
There was also a distinct increase in the number of lymphoc 3 des, and meg- 
aloblasts, prerdousty absent, made their appearance in the circulating blood. 
Shiular changes occurred after the second autotransfusion. 

Summary of Case I. A young white woman, with an early un- 
treated m 3 'elogenous leukemia received two autotransfusions of 
irradiated blood. After each one of the transfusions, blood changes 
occurred, in all respects similar to those obtained where radiations 
are applied to the body (long bones). A marked diminution of the 
spleen was also obtained. 


Case II. — J. jM., an adult Negro, aged fort 3 '-five 3 'ears, laborer, was 
adrnitted to the Philadelphia General Hospital, September 1, 1925. The 
p^ient had had smallpox, t 3 'phoid fever, malaria, S 3 ’philis and gonorrhea, 
sixteen months before admission, he first complained of weakness 
pame 63 ' nse of temperature. Three months before admission, the 
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patient noticed an enlargement of the abdomen and swelling of the legs. 
On admission, there were signs of fluid in both thoracic cavities below the 
fourth rib; a double murmur could be heard over the aortic area of the heart; 
there was moderate ascites, enlarged liver, and enlarged spleen. The latter 
reached down below the crest of the iliac bone, and to the right the umbilical 
line. The lower extremities and scrotum were edematous. Dyspnea was 
present throughout his short stay in the hospital. The temperature varied 
from 96° to 100° F,, the pulse from 80 to 100, and respiration from 20 to 30. 

The blood examination, done on admission gave the following result; 
hemoglobin, 47 per cent; erythrocytes, 2,507,000; leukocytes, 153,000. 
The differential count showed 57 per cent of immature granulocytic cells, 
and 35 per cent of neutrophilic polymorphonuclears. A diagnosis of mj^elog- 
enous leukemia and syphilitic aortitis, with regurgitation, was made. 

A paracentesis was performed; the puncture wound oozed a small amount 
of blood up to the end. A first radium application was given on September 
4 over the sole of the left foot, the left internal malleolus, and the lower 
third of the left leg. On September 5, the leukocytes rose to 291,000 at 
9 A.M. That afternoon at 2 o’clock, the5’’ were 298,000. 

The following day, another radium application was given, over the sole 
of the right foot, the right internal malleolus, and the lower third of the 
right leg. On September- 6, at 10 a.m. the leukocytes were 103,000. The 
patient died at 2.30 p.m. the same daj’^ from rapidly progressive cardiac 
decompensation. 

The changes in the differential counts can be briefly summarized as a 
marked increase in the number of the primordial cells (from 14 per cent to 
28 per cent) and the appearance of megaloblastic cells. Siich changes have 
been previously found to be a feature of first radium application.* 

Autopsy was performed twenty-four hours after death. Myeloid infil- 
tration of all organs was the outstanding feature. The spleen weighed 
3400 gm. and liver 4850 gm. There was a typical sj'philitic aortitis with 
retraction of the valvular leaflets, and the liver showed gummas. 

Particular attention was paid to the bone marrow, with the following 
results : the bone marrow of both tibiae, upper and lower portions, was yellow, 
fatty and contained spongy bone. It appeared altogether as nonfunctioning 
adult bone marrow. The marrow of the bones of both feet was identical 
in structure and appearance with the bone marrow of the tibia. The bone 
marrow of the femur and of the sternum was red and gelatinous with few 
hemorrhagic points. From all of these portions of the bone marrow, smears 
were made, also paraffin sections that were stained with May-Gruenwald- 
Giemsa, according to Pappenheim’s method, and frozen sections, which 
were stained with the oxidase stain.** The results of the examinations were 
as follows; 

Numerous bony spicules are scattered 
throughout the fattj'- marrow with 
few cells grouped in small foci; no 
fibrosis; no degenerative changes. 
The few cells found resemble those of 
the bone marrow of the femur; the 
differential count being comparable 
with that obtained on smears from 
the femur; about 70 per cent of cells 
contain oxidase granules. 

Nmnerous granulocjdic cells, mature, 
immature, and pathological. Numer- 
ous immature and embryonic cells of 
the erjThroblastic series. Seventy per 
cent of the cells contain oxidase gran- 
ules. 


Upper tibia (nonradiated) 

Lower tibia (radiated) 

The bones of the foot (radiated) 


Femur (sections from several I 
portions) 

Sternum 
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Aplastic bone marrow in tbc tibia accompanied ]d 3'^ hyperplastic changes 
in other Imnes has been observed by the author in a long series of cases 
including all forms of anemia, acute and chronic leukemia, and acute and 
chronic inflammatorj’- processes, especially sepsis, accompanied by profound 
changes of the blood picture. It appears therefore, that the bone marrow 
of the tibia is a poor index of the general conditions of the bone marrow. 
Since, the bone marrow of the tibia is readib’’ accessible, it has been often 
depended upon at autopsies to indicate the general condition of the bone- 
marrow; a practice wlrich should be discontinued. 

Summary of Case H. An adult Negro with advanced inj'^elogenous 
leukemia was given two radium treatments on consecutive days, 
the emanation tubes being applied over the lower third of both 
tibiae and the short bones of both feet. • That the application had 
effect was evidenced by the sudden rise in the number of leukocytes, 
followed later by a sharp drop, and bj”^ the conspicuous changes in 
the differential blood count. At autopsy, it was found that there 
was no hj^’perplastic bone marrow in either tibia, nor in the short 
bones of the feet, but only fatty aplastic bone marrow; also that 
there was no difference whatever, between the bone marrow of the 
bones which had been radiated, and of some that had not been 
radiated. This was especially evident, comparing smears and 
sections of the louder third of the tibia, radiated, and the upper third 
of the tibia, which had not been radiated. 

Discussion. In the first of the cases presented, it is obvious that 
the radiations as such or their effects were carried by the whole 
blood irradiated. 

In the second, it would be very difficult to trace a direct effect 
of the radium applications upon the bone marrow of the bones 
irradiated. The effect of the radium emanations upon the hemo- 
plastic foci must be explained on the ground that the radium emana- 
tions as such are carried by the blood or that they act through the 
production of leukotoxins, which are produced by the direct effect 
of the radium emanations upon the white cells of the blood in super- 
ficial vessels, or perhaps upon fixed cells of the reticuloendothelial 
sy stein. 

In fact, in the second case, there was no active bone marrow in the 
bones radiated, and there was no difference between the portions 
irradiated, and those not irradiated. 

The literature’^ on the subject of the application and possible 
mechanism of action of radiations in chronic myelogenous leukemia, 
shows a great*disparity of views among workers as to the best place 
to apply radiations in treating myelogenous leukemia. This observa- 
tion, and the fact that regardless of the place of application very 
similar results are obtained, lends support to the view that the direct 
action of radiations upon the hemopoietic foci is altogether unim- 
portant. In all cases the blood acts as carrier of radiations, either 
as such or modified, to the hemopoietic foci, where its main action 
takes place. A very interesting observation was made by Kotzareff 
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and Weyl:® they found that the intravenous injection of auto- 
serum charged with emanations results in the fixation of the emana- 
tions by embryonic or neoplastic cells. We have not been able to 
find whether or not such observations have been confirmed. Should 
they be, aside from their practical importance in the diagnosis and 
treatment of malignant growth, they would greatly aid in settling 
the question of the mechanism of action of radiations on leukemia. 
At present, experimental work on animals is being carried on to 
throw new light on the question. 

Conclusions. Radium and Roentgen ray affect the hemopoietic 
centers by an indirect generalized action rather than by a direct 
local effect. It is not yet clear whether this indirect effect is pro- 
duced by the blood transfer of emanations to the bone marrow, or 
by the extramedullary production of leukotoxins, which are then 
transported to the bone marrow. 

In the treatment of myelogenous leukemia by radium or Roentgen 
ray it is the dosage rather than the place of application that is 
important. 
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INFECTION AS A CAUSE OF JUVENILE CIRRHOSIS.* 

By V, H, Moon, 

PHIUADELPHIA. 

(From the Department of Pathology of Jefferson Medical College.) 

Cirrhosis has no definite age period of occurrence; cases occurring 
in infants are not rare. Mackay“ reports a case beginning in a babe 
aged eleven days and ending fatally twenty-seven days later. Abt- 
records a case beginning at two weeks of age and progressing to a 
fatal termination five montlis later. Postmortem examination 
confirmed the diagnosis in each case. It appears that cirrhosis in the 
newborn is rare, and that the frequency of occurrence increases 
with age. Seitz^^ summarizing 320 cases, found 31 among sucklings, 
72 in young children and 217 in children of scliool age. Among 
these were occasional instances in which several children in the 
same family died of cirrhosis. 

* The experimental work reported here was made possible through funds from 
the Martin Research Foundation. 
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Cirrliosis occurring in the young presents certain important 
differences from that seen in adults. Marked enlargement of the 
spleen is an early and almost constant feature. I liave colleeted 
data from seAmral hundred reported cases: marked splenic enlarge- 
ment has been an associated feature in more than 90 per cent. The 
spleen is often of huge dimensions approximating those found in 
leukemia. Concurrent with the enlargement of spleen and liver, 
anemia of gradual onset is usual. Cirrhosis in children occurs in 
the same general forms as in adults, but cirrhosis of the biliary type 
occurs more frequently than in adults. The occurrence of inter- 
mediate or mixed forms is vevy frequent. This discussion will be 
limited to those forms, often designated as hypertrophic and 
atrophic, which are analogous to the portal cirrhosis of adults. It 
is understood that the term hypertrophic is often assigned because 
of the increased size of the liver. Such increase in size is a regular 
feature of the early stages of the process which ends in the typical 
“hob-nailed liver” of atrophic or portal cirrhosis. This form of 
enlarged liver occurs very frequently in cliildren, and the designa- 
tion hjTpertrophic cirrhosis does not necessarily imply a different 
form of disease. Cirrhosis in children is more acute and runs a more 
rapid course than in adults. 

Many pathologists^’’ discuss cirrhosis as chronic hepatitis. This 
conception contributes to a clearer understanding of the process, 
since hepatitis implies inflammation-reaction to injury which may 
be the result of diverse causes. Hepatitis properly includes the 
cellular degeneration and fatty changes, resulting in increased size 
of the organ— hjqiertrophy— in the early stages. It includes the 
cellular destruction, and the resulting active proliferation of both 
liver cells and bile ducts. It includes the infiltration udth inflam- 
matory cells, and the reparative proliferation of fibrous tissue, the 
contraction of which results in the decreased size-atrophy— of the 
later stages. 

The assembled evidence indicates that juvenile and adult cir- 
rhosis do not differ in etiology. In case reports of juvenile cirrhosis 
the. causative agents most frequently assigned are alcohol, vaguely 
defined intoxications, congenital anomalies and infections. 

If alcohol were the chief primary cause, the condition should occur 
in a much higher percentage among those addicted to its use than 
among nonusers. A drug capable of producing such change should 
have a demonstrable toxicologic action, as do mercuric chlorid, 
phosphorus, chloroform, or other drugs whose effects can be shown 
readily by experiments on animals". Cirrhosis has not followed the 
use of alcohol experimentally. . This fact, together with the frequent 
occurrence of cirrhosis in those having no alcoholic history and its 
relative infrequent occurrence in alcoholic habitues, indicates the 
importance of other factors than alcohol. Adami® commented on 
the failure of alcohol to produce characteristic cirrhosis in animals 
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and stated that “extreme cirrhosis may attack children and adults 
who have never taken a particle of alcohol either medicinally or 
otherwise.” Excessive use of alcohol produces fatty infiltration 
of the liver in man and in animals. In this connection, the experi- 
ments of Opie^® are significant. He was able to produce cirrhosis in 
animals by first causing degeneration of the liver by the administra- 
tion of chloroform, then inoculating living bacteria intravenously. 
Streptococci were used in some of his experiments; in others Bacillus 
coli was used. He believed the chloroform acted to lower the resis- 
tance of the liver rendering it subject to the infection. He suggested 
the possibility that alcohol may play a role similar to that of chloro- 
form in these experiments. The combined action of two factors, 
as lowered local resistance resulting from injury by alcohol, chloro- 
form or other agents, plus bacterial infection, has received less 
attention than it seems to merit. 

Space does not permit a review of the evidence on toxic cirrhosis. 
Its importance is generally recognized and has been substantiated 
by experiments on animals. A number of injurious substances, 
quite diverse in character, have been used to produce cirrhosis 
more or less closely resembling that occurring in man. 

That congenital abnormalities may occasionally be of such kind 
as to result in cirrhosis is admitted. There is evidence that this 
cause is frequently assigned when cirrhosis of unloiown origin wmuld 
be a proper diagnosis. Cirrhosis, due to congenital abnormalities is 
seldom verified by postmortem examination. 

Infection is frequentlj^ mentioned among etiologic factors. In 
his sunimary of 320 cases, Seitz stated that about 33 per cent wmre 
of infectious origin. Supporting this view is the frequent occurrence 
of fever, malaise, nausea, rapid pulse and other evidences of infec- 
tion. Leukocytosis is present in a considerable proportion of cases. 
When the leukocj^tes are not increased, a leukopenia is usually 
present. The splenic enlargement and anemia which mark the 
early stages of cirrhosis could be produced by a clu'onic infection as 
readily as by toxic agents. The histologic alterations present 
resemble those of a clironic infection. The leukocytic infiltration, 
and the active reparative processes seen in rapidly developing 
cirrhosis are typically the reaction called forth by chronic infection. 
Syphilis, kala azar and other tropical infections may jn-oduce 
cirrhotic changes indistinguishable from the type under discussion. 
The demonstration of the parasites in the liver substance in these 
diseases is accepted as evidence of the causative agent. That other 
infections than those mentioned may produce a similar result is 
probable. 

B ingel made examinations of the livers in fatal cases of scarlet 
fever. In each case he noted extreme degeneration and necrosis 
of the liver cells and inflammatory infiltration about the vessels. 
In the liver of a case in which death followed a protracted attack 
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of scarlet fever he found those same changes present, but in addition 
there was the rapidly proliferating fibrous tissue which character- 
izes early cirrhosis. He regarded the fibrous proliferation as an 
attempt to repair the injury resulting from the infection. Several 
writers comment on the occurrence of cirrhosis following scarlet 
fever and measles. 

In a case reported by Mya,^* cirrhosis developed during the course 
of a prolonged enteritis. At postmortem examination chronic 
ulceration enteritis was found, and cirrhosis of atrophic type. 
Others -comment on the development of cirrhosis during the course 
of chronic infections such as bronchitis, pleuritis, meningitis, 
arthritis and endocarditis. Edwards^ in a review of 100 cases found 
an active associated infection in 25 per cent of them. 

Bolton® reported a case of cirrhosis in a child in which the post- 
mortem examination showed a purulent peritonitis without appar- 
ent cause. He believed the cirrhosis was produced by infection 
of the liver, which finally spread to the peritoneal surfaces. In 
cases of cirrhosis an associated pleuritis, pericarditis or peritonitis 
is often found at postmortem and the occurrence of inflammatory 
adhesions about the liver and spleen is particularly frequent. These 
suggest infection rather than intoxication with chemical or metabolic 
products. 

Levi,^® in 1898, reported a case in which cirrhosis was concurrent 
with mitral endocarditis in a boy, aged seventeen years. He cul- 
tivated from the liver a diplococcus which was pathogenic to guinea 
pigs. 

Adami® investigated an epidemic disease of cattle of which cir- 
rhosis, resembling that occurring in man, was the prominent patho- 
logic feature. He found minute coccoid bacilli in the livers in great 
numbers. \^daen cultivated, this organism resembled somewhat 
the bacillus of hemorrhagic septicemia. When injected into rabbits 
the infection localized in the liver, producing degeneration and 
necrosis of liver cells. The rabbits died before cirrhotic changes 
had time to develop. Having established the infectious nature of 
cirrhosis in cattle, Adami and Abbott^ used the same methods in 
human cases. special staining methods they demonstrated 
great numbers of organisms in the livers of 5 human cases, and 
cultivated the organism in 4 cases. This organism was very minute, 
ovoid or coccoid in shape and grew in long chains. It manifested 
a confusing pleomorphism, but was identified as a strain of Bacillus 
coli by Adami’s coworkers. On the strength of these findings, 
cirrhosis is discussed as an example of the mechanism called sub- 
infection in Adami’s volume on General Pathology. 

hlallory'- examined for bacteria the livers from 2 cases of juvenile 
cirrhosis and found slender bacilli, possibly Bacillus coli, in 1 of 
them. No cultures were made. He believed these cases were of 
infectious origin. 



Fjg. 1, — Case I. Juvenile cirrhosis, photograph of liver and spleen. 











Fig. S.— Case I. Spleen, Gram-Weigert stain, high magnification. Degeneration 
of splenic cells, fibrosis, engorgement, numerous cocci. 



Fig. 9. — Liver of rabbit, killed seven days after a subcutaneous inoculation ndth 
hcmob’^tic streptococcus, mixed with soft agar. This specimen was in fixative 
within five minutes after the rabbit was killed. Gram-Weigcrt stain, high magni- 
fi^cation. Destruction of liver cells, congestion, numerous cocci. 
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Baginsky"* cultivated a streptococcus from the heart blood and 
from substance obtained by puncture of a cirrhotic liver in 1 case. 

Folger/ in 1 case, found streptococci in the liver; no cultures 
were made. 

Weaver^® produced cirrhosis in guinea pigs b^' injecting Bacillus 
• coli into the portal circulation. Hektoen® reported similar experi- 
ments. 

Notwithstanding the accumulated evidence suggesting infection 
as a cause, a thorough bacteriologic study of cirrhosis has not 
been made. The instances are rare in which bacteriologic examina- 
tions of any kind are recorded in either clinical or postmortem 
reports. The author is attempting such a stud}', and the following 
results are of the nature of a preliminary report : 

_ Case Reports. Case I. — The patient, a girl aged twelve years, had no 
significant history except the indefinite mention of childhood diseases. Her 
sjTnptoms were weakness, nosebleed and vomiting of blood. The skin was 
icteric, and the spleen greatly enlarged. Blood examination showed hemo- 
globin, 35 per cent; red cells, 3,500,000; white cells, 18,000, of which 60 
per cent were poljnnorphonuclear and 40 per cent lymphocytes. Death 
occurred twenty-four hours following admission. The provisional diagnosis 
was Banti’s disease. 

Postmortem examination (Dr. B. L. Crawford) showed a spleen which was 
rough and fibrous and had irregular thickening of the capsule. The follicles 
could not be seen. The spleen weighed 930 gm. (Fig. 1). The liver was 
pale, shrunken, irregular, hard and nodular. Bands of fibrous tissue sur- 
rounded islands of liver cells. It weighed 9S0 gm. There was no ascites. 
Chronic hyperplasia of the spleen and chronic atrophic cirrhosis were the 
chief gross pathologic conditions. 

On microscopic examination, the liver presented the usual picture char- 
acteristic of atrophic cirrhosis. The spleen w'as fibrotic; the pulp and folli- 
cles showed a decrease in cellular elements. 

Sections of liver and spleen were stained by the Gram-Weigert (Figs. 7 and 
8) method for demonstrating bacteria. Both the liver and spleen contained 
large numbers of cocci occurring in pairs, sliort cliains and irregular groups. 

The postmortem examination had been done too long before for cultures 
to be of value. 

Case II.— A white boy, Joseph S., aged fourteen years, was rather small 
for his age. He was one of a family of 14, 8 of whom were living. One 
sister died of atrophic cirrhosis at the age of thirteen years with clinical 
features similar to those presented in this case. Some weeks subsequent 
to Joseph’s death his brother, aged twelve years, was brought to the hospital 
with. a greatly enlarged abdomen and essentially the same clinical features 
as Joseph had shown. His parents removed him from the hospital before 
clinical studies were completed. Josepli had had diphtlieria but the 
parents gave no account of other infection. The younger brother was 
stated to have had scarlatina. The use of alcoliol was denied Ijoth by the 
boy and the parents. 

The condition began insidiously with no pain nor distinct malaise. Lassi- 
tude and swelling of tlie abdomen were first noted. Examination showed a 
greatly distended abdomen. The liver and spleen were greatly enlarged. 
No ascites was present on admission but developed in large quantities later. 
The hemoglobin was 47 per cent, the red cells 2,700.000 and the leukocytes 
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2G00. There was no history nor evidence of sypliilis. Blood Wassermann 
test was negative for each of the parents. The patient’s blood was anti- 
complementary. The temperature ranged from 97,6° to 100° F.; on one 
occasion it rose to 102.4° F. The urine was concentrated and dark in color. 
Otherwise no abnormal urinary findings were noted. Slight icterus devel- 
oped shortly before death. There was a slight tendency to bleed from 
insignificant injuries but no spontaneous hemorrhages. The course was 
progressive, ending in death ten weeks after the abdominal swelling first 
developed. No clinical diagnosis was made. 

Postmortem examination (Dr. B. L, Crawford) showed slight icterus of the 
skin, prominence of superficial veins, distended abdomen and edema of the 
scrotum and legs. There was an excess of clear fluid in the pericardial, 
pleural and peritoneal cavities. The lungs were congested and showed early 
bronchopneumonia. The Ijnnph nodes near the hilus of the liver and pan- 
creas were about 2 cm. in diameter. The}’' were soft and had a grayish-red 
color. The kidneys were slightly swollen and were pale. 

The spleen weighed 1120 gm. It was smooth, firm and deep red, slightly 
mottled. It did not bleed when cut. Microscopically there was almost 
total absence of cells in the splenic pulp and of lymphocytes in the follicles. 
There was slight proliferation of fibrous tissue. The splenic sinuses were 
distended with blood and there was 'widespread recent necrosis of the cells 
of the splenic pulp. 

The liver weighed 1330 gm. It was uniformly enlarged, pale yellow in 
color and the surfaces were roughened and nodular giving it a t3Tpical 
“hob-nailed” appearance. The nodules varied from 2 mm. to 1 cm. in 
diameter. The liver was hard and cut ■with marked resistance. The cut 
surfaces show’ed a marked proliferation of connective tissue surrounding 
small yellowish nodules of liver substance. Microscopic examination 
showed a marked cirrhosis, which differed from atrophic cirrhosis as seen in 
adults, only in that the process seemed more recent and more active than 
that usually seen in adult cases. Three processes marked the condition: 
Degeneration, necrosis and disintegration of liver cells; proliferation of liver 
cells and of bile ducts; abundant "widespread proliferation of fibrous tissue, 
perilobular in distribution, but invading the lobules, w’here necrosis of liver 
cells was most marked. There was a moderate cellular infiltration, consist- 
ing mostly of lymphoid cells together wdth a small percentage of polymor- 
phonuclear cells. These features strongly suggest a chronic infectious pro- 
cess, in which the inflammatory reaction shows proliferative rather than 
exudative features. 

This case presented suitable opportunity for bacteriqlogic study 
postmortem. A small bit of liver 'wms excised aseptically. Scrapings 
from it w’ere streaked on blood agar, suspended in columns of melted 
agar and planted in broth. After twenty-four hours’ incubation, 
there -were hundreds of minute, grayish colonies on the blood-agar 
plates. Each colony -w’as surrounded by a ivide zone of hemolysis. 
No other type of colony w^as present. The columns of agar con- 
tained very numberous, small, grayish colonies -throughout. The 
broth cultures wmre uniformly slightly turbid. Microscopic exami- 
nation of each of these sho'wmd streptococci in perfectly pure cul- 
ture. No other organism grew in any of the cultures. 

Paraffin sections of the liver, stained by Gram-Weigert’s (Fig, 5) 
method, showed numbers of cocci occurring in pairs, short chains 
and irregular clumps. The liver cells containing these cocci showed 
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advanced degeneration, many were necrotic and were undergoing 
disintegration. This condition was found diffusely throughout all 
parts of the liver. Sections of the spleen, stained by Gram-Weigert’s 
(Fig. 6) method, showed likewise great numbers of' streptococci, 
the distribution of which was not so diffuse, but rather tended to 
localization in small clumps. No bacilli nor other organisms were 
found in these sections. 

It seems improbable that the streptococci found in the liver and 
spleen were the result of postmortem contamination for the following 
reasons: 

Their presence in numbers was accompanied by necrosis of liver 
cells and more active cellular response than where the cocci were 
not so numerous. This would indicate their presence during life. 

The streptococci were cultivated in pure culture and in large 
numbers. A postmortem invasion of the liver would probablj'' have 
consisted of motile bacilli from the bowel tract. Such organisms 
appear earliest as postmortem contaminants. 

The streptococci were found equally numerous in sections from 
the upper surface of the right lobe, the central portion and the 
portion adjacent to the colon. Postmortem spread of organisms 
would be most numerous adjacent to the bowels. 

No organisms were found in sections of the kidney cortex, although 
sections taken from the anterior surfaces were examined. A post- 
mortem spread of bacteria should involve the anterior portions 
of the kidney, at least as early as it would the entire substance of 
the liver and spleen. 

Cultures of the heart’s blood taken at autopsy remained sterile. 
This would be unlikely if either postmortem contamination or 
terminal septicemia were the occasion for the widespread distribu- 
tion of streptococci in the liver and spleen. 

Rabbits were inoculated immediately with the hemolytic strep- 
tococcus cultivated from the liver. Some received intraperitoneal 
injections of the centrifugalized sediment from broth cultures; 
others received similar sediment intravenously. In others, sediment 
containing streptococci was mixed with melted agar and injected 
subcutaneously. The latter method was designed to produce a 
slower absorption of the bacteria into the animal’s circulation. It 
was an attempt to produce a chronic focus of infection from which 
invasion of the sj^stem might take place continuously. 

The histories of the first four are given in detail. The remaining 
eight had exactly similar features following the inoculation except 
tliat in three there was an intercurrent infection of rabbit pneu- 
monia, which was a factor in causing the death. 

Rabbit No. 1, received 2 cc. of broth, ver}' rich in bacteria, intraperi- 
toueally. He became sick, ate very little, lost flesh and died four days after 
the inoculation. Postmortem examination was made within thirty minutes 
of death. The muscular tissues were pale; the liver much enlarged and very 
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dark red, the gall bladder greatly distended. The Iddneys, spleen, adrenals, 
heart, lungs and joints appeared normal. Tissue or fluid from each of these 
areas was cultured. A pure culture of hemolytic streptococcus was obtained 
from the heart's blood and from the spleen and liver. Cultures made from 
the kidney, bile, muscle, joint fluid and peritoneal washings remained, 
sterile. 

Rabbit No. 2, inoculated subcutaneously with streptococci in agar, devel- 
oped redness and swelling at the site of inoculation. Tvi’-o days later he 
seemed slightly sick, slightly inactive, but continued to eat normally. Five 
days after inoculation he was again apparently normal and remained 'so 
until the eighth day when he was killed and examined. There was a 
localized abscess 1 cm. in diameter, at the site of inoculation. The liver was 
very large and dark red. The other organs and tissues appeared normal. 
Cultures were made as in rabbit No. 1. The streptococcus was recovered 
from the ‘liver and from the subcutaneous abscess. It was not present in 
the cultures from the other sites. (See Fig. 9 for condition of liver.) 

Rabbit No. 3, inoculated by subcutaneous injection of agar behaved 
similar to rabbit No. 2 and was apparently normal six days after the inocula- 
tion. He died and was examined ten days after inoculation. There was a 
subcutaneous abscess about 1.5 cm. in diameter at the site of the agar injec- 
tion. The liver was dark red but not enlarged. The pericardium was 
distended with about 5 cc. of clear fluid. The peritoneum contained about 
15 cc. of clear fluid. Cultures were made as before. The streptococcus 
was recovered in pure culture from the liver, the pericardial fluid and from 
the site of the agar injection. It did not appear in cultures from other sites. 

Rabbit No. 4, was injected intraperitoneally with about 4 cc. of the orig- 
inal broth culture from the boy’s liver. He was distinctly sick for several 
days but gradually recovered. Seven days later he was apparently normal 
except for lameness in the left leg, the knee joint of which w'as swollen and 
tender. Two weeks after inoculation he was killed and examined. The 
peritoneum showed no evidence of inflammation. The liver was very large 
and dark red. A local abscess was present in the mediastinum and the left 
knee was swollen and contained purulent material. All other structures 
appeared normal. Streptococci were recovered from the liver, mediastinal 
abscess and joint. Cultures from other sources including the peritoneum 
showed no growth. 

The details and results of the experiment on rabbits are given in 
tabular form for the sake of brevity. 

It will be seen from an inspection of the tabulated results from 
this group of rabbits that in 11 of the 12 animals tlie inoculated 
organism was recovered from the liver. The rabbit, No. S5, died at 
night and examination was made a number of hours later. Post- 
mortem contamination of the organs in this rabbit made it impos- 
sible to determine accurately tire presence or absence of the inocu- 
lated organism. Infection of the liver in these rabbits occurred 
regardless of the route or site of tire inoculation. It was found also 
in the spleen in 5 of the rabbits. This may be significant in view of 
the fact that juvenile cirrhosis appears to be a splenohepatic disease 
ratlier than purely hepatic. Streptococci were demonstrated micro- 
scopically in the spleens of the human cases studied. 

'The fact that generalized infection and death did not occur 
regularly even when large numbers of streptococci w’^ere injected 
intravenously, indicates that the virulence of this particular strain 
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was low. Such a strain is well adapted to produce chronic infections. 
None of the. rabbits in this experiment were allowed to live long 
enough for cirrhotic changes to occur. Experiments are being 
continued under conditions suitable to determine the effects of 
chronic infections with this streptococcus. Such results as may be 
obtained will be the subject of a later report. 

RESULTS OF ANIMAL INOCULATIONS. 
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Explanation: Under the termination ‘‘killed” the rabbit was always first anes- 
thetized. The sjTnbols + and - indicate the presence or absence of the orKanism 
in cultures from the organ. The symbol — indicates indeterminate result. 


Sections from livers of the rabbits showed extreme degeneration 
and destruction of liver cells. In many cases the cells were far 
advanced toward dissolution and no cells of normal appearance 
were to be found. Sections stained by Gram-Weigert’s method 
showed very numerous cocci (Fig. 9). .In some, these were 
diffusely distributed tiuroughout the sections; in others there was 
some tendency to localization. 

A remarkable feature was the deficiency of inflammatory response 
to the infection. Leukocytes were absent, or very few were present, 
even in areas where injury to the liver cells was extreme and where 
many cocci could be seen. 
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Conclusions.— Evidence from collected cases indicates that Juvenile 
cirrhosis is a combined disease of liver and spleen. 

The presence of streptococci in the liver and spleen was deter- 
mined in 2 cases of atrophic cirrhosis occurring in children of- school 

age- 

The streptococci cultivated from the liver of one case showed 
a definite tendency to infect the liver in animals. 

The histologic changes present in cirrhotic livers are such as 
vmuld result from a diffuse infection of long duration. 

Chronic infection of the liver should be regarded among the 
important causes of cirrhosis. 

Note. — The author acknowledges indebtedness to the Medical Staff of Jefferson 
Hospital and to Dr. Crawford, pathologist, for their heartj' cooperation in this study. 
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SCLEROSING TREATMENT OF VARICOSE VEINS BY CHEMICAL 

IRRITANTS.* 

By R. C. Logefeil, M.D., 

AND 

A. W. Dahlstrom, M.D., 

MINNEAPOLIS, MINN, 

This common, distressing, nnaristocratic malady has been suc- 
cessfully treated by the intravascular injection of sclerosing solu- 
tions, in Europe since 1911. Pravatz^ and others from 1851 to 1853 
tried the injections of blood coagulating solutions such as perchloric! 

* Road before the Hennepin County Medical Society April 15, 1928. 
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of iron, alcohol, tincture of iodin and Pregel’s (isotonic iodin) solu- 
tion. The severe reactions, infections and fatalities soon discouraged 
the pioneers in this field. In 1894, DeLore- showed that success 
was due to the reaction in the vein wall and not due to the coagula- 
tion of the blood. Then noncoagulating or anticoagulating solutions 
were tried with more success. The variety of the agents used testi- 
fies to the dissatisfaction experienced with first one and then another 
sclerosing agent. Not one of the agents met the ideal requirements, 
namely, certain action without unpleasant necessary symptoms. 
The agents used include mercuric chlorid, mercuric diiodid, sodium 
chlorid, argochrom, pyoktannin, quinin methrane, sodium bicar- 
bonate, sodium salicylate, and the like. In 1927, KausclP intro- 
duced the use of invert sugar, wliich possesses most of the advantages 
with but few of the disadvantages of other sclerosing agents. Pro- 
fessor Nobl in some 10,000 injections in some 3400 cases, without a 
fatality, has proven the wmrth of invert sugar in the production of 
phlebosclerosis. 

The varices herein considered are the enlarged tortuous external 
veins of the lower extremity. The cause most generally accepted is 
a combination of a hereditary or constitutional predisposition with 
the exciting cause, such as hydrostatic pressure from prolonged 
standing, heavj^ lifting, or any condition as abdominal tumor or 
pregnancy that will cause increased intraabdominal pressure. Hal- 
lion believes the fundamental cause to be valvular deficiency in the 
upper portions of the vein. The experiments of Trendelenburg and 
Perthe, and as verified by Magnus'* and Jentzer, have shown that 
there is a flow of blood in the peripheral direction when varices are 
present. This retrograde flow explains the paucity of emboli and 
the rapid formation of ulcers. The blood normally flows to tlie 
heart because of pressure of blood flowing from the capillaries. 
The deep veins suffice for the removal of blood from the tissues. 
Loss of function in the varicosed veins results in dilatations, engorge- 
ment, trophic skin disorders (such as ulcers and eczema), thrombo- 
phlebitis and hemorrhage; and gives rise to the syrnptoms of debility, 
fatigue, pain and leg cramps; and causes an unsightly appearance. 
Successful treatment results in the permanent obliteration and 
complete disappearance of the enlarged veins, and within a short time 
in an improvement of the previously disturbed circulation. Patients 
regularly report that the heaviness and fatigue disappear and they 
feel more efficient. 

The delayed acceptance of this method of treatment by the 
medical profession has been due to the fear of emboli. A knowledge 
of the process of sclerosis should dispel this fear because the danger 
is chiefly theoretical. Animal experiments by Doerfiel,^ Ilcgard'* and 
Bazelis,'* verified by Binet and Verne, have sliown that an adherent 
clot is formed in veins injected vdth sclerosing agents. Their de- 
tailed macroscopic and microscopic studies of treated veins from 




Fig. 1.— Mrs. A. 0. No. 10748. 
July 1, 1927. (Before.) 


Fig. 2. — No. 16748. April 
1, 1928. (After.) Throe in- 
jections Invertose; 3 injec- 
tions sodium chlorid, 20 per 


cent. 



Fig. 3.— Mrs. F. A. Y, No. 4226. Fig. 4.— No. 4226. .January 25, 
November S, 1927. (Before.) 1928. (After.) Eight injections In- 

vortose. 
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Fig. S. — ^Mra. S. No. 25263. June Fig. 6. — No. 25203. October 

23, 1927. (Before.) 12, 1927. (After.) Seven injec- 

tions Invcrtose. 



Fig. 7. — Mrs. C. No. 25036. Miiy Fig. S. — No. 25030. Octo- 

11, 1927. (Before.) bor II, 1927. (.After.) Nino 

injections Invertose; 1 injection 
20 per cent sodium ciilorid. 
Note scar of sloupli after in- 
jections of sodium cldorid. 
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one to fifteen days after injection are well worth study in detail. 
Briefl.y, they show that the sclerosing solution acts as a chemical 
irritant to tlie intima, which results in a marked swelling and des- 
quamation of endothelial cells, which is followed by a trabecular 
deposit of fibrin and blood platelets. Two factors are active in 
bringing about obliteration: (a) Unusually intensive proliferation 
of the intima building a trabecular structure in the lumen; (b) 
secondary formation of thrombi (excretory thrombus) induced by 
irritation of the intima, while in a purely mechanical fashion a 
stagnation tlirombus forms in the meshes of the intima. Organisa- 
tion proceeds and progressive retraction takes place, resulting in a 
transformation of the vein into a thin fibrous strand, in which only a 
few muscle fibers are demonstrable. Meisen’s® patient, who came 
to autopsy as a result of an accident while under treatment, showed 
the thrombus so adherent that it could not be expelled by pressure 
on the vein. The tlmombus tlirough its main extent had grown fast 
to the vein wall. Vessel offshoots showed adhesions with masses of 
connective tissue. Tlirombus masses everywhere were fixed to the 
vascular wall by means of connective tissue. In view of these 
findings it is obvious why embolic phenomena have been rare. 

While in Europe, one of us (R. C. L.) was so impressed with the 
good results from the use of invert sugar (calorose) that it was 
decided to use this form of treatment. DiflBculty in obtaining the 
foreign product led to the preparation and use of a domestic product 
(invertose) . All of the cases reported in this paper have been treated 
with this invert sugar solution. In some of the cases one or more 
veins have been treated with 20 per cent sodium chlorid solution for 
purposes of comparative study. We pi'efer the invert sugar because 
it is practically painless, nontoxic and sloughing does not occur 
following an accidental injection outside the vein. We have noted 
that the formation of thrombus proceeds more slowly but organiza- 
tion becomes complete. Canalization and recurrence is rare. The 
reaction in and about the vein (periphlebitis) is less likely to develop. 
This increases the factor of safety. We have noted no general 
reactions. 

Technique. An effort is made to bring the sclerosing solution into 
contact with the intima in a maximum concentration. While the 
patient stands erect, the point of injection is selected and marked. 
The site should be as high up the vein as possible but never above the 
level of the lower third of the femur. In ulcer cases the practice 
is to first treat the veins apparently responsible for the ulcer. The 
patient then lies prone on the table and the sidn about the site of the 
injection is sterilized as for any intravenous therapy. The blood is 
then gently “milked” from a section of the vein for a distance of a 
few centimeters above and below the site selected for injection. The 
assistant then applies firm pressure with the fingers at two points, one 
above and one below the site of injection, to keep the vein partly cmp- 
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tied of blood. This firm pressure is maintained during the injection 
and for five minutes (by the clock) after the injection. Aneedle, IS- to 
24-gauge, attached to a sterile glass sju-inge filled with the solution is 
carefully inserted into the vein at the site pre\dously selected and 
marked. Blood is aspirated into the syringe to make certain the 
needle is well within the vein. The solution is then injected rapidly 
into the partly emptied vein until there is moderate distention. 
The amount required will vary from 5 to 20 cc., depending on the 
size of the varix. The moderate distention of the vein with the 
needle in situ is maintained for fully five minutes to properly aft'ect 
the intima. A small thick gauze pressure dressing is applied over the 
treated area as the pressure is released and the needle withdrawn to 
prevent leakage from the vein. Adhesive strips are applied to 
maintain the pressure dressing for a period of two or tluee days. 
Where large, prominent, highly elevated veins have been treated, 
it is well to apply a pressure pad over the entire course of the vein, 
especially if the contraction phenomenon after injection has been 
noted. ^ This pressure is maintained for a week or more until 
sclerosis is complete. The elastic bandage is applied from anlde to 
thigh. This hastens the disappearance of the vein. The patient is 
instructed to get up and go about as usual to attain best results. 

Summary of Cases Treated. We wish to report our experience 
^vith 96 cases, 23 males, 73 females, average age forty-five years. 
The average number of injections necessary for each case was 
between 5 and 6. Ulcers were present in 20 cases, eczema in 8, 
and extensive edema in 8. 

Some 63 injections of 20 per cent sodium cldorid solution were used 
m 28 patients. Sixty injections were followed bj^ severe cramps, 4 
patients fainted. In only 3 injections were the cramps slight. Ten 
of the injections were followed by periphlebitis. Failure to obtain 
sclerosis after the first injection of salt solution was noted several 
times. In one case no sclerosis was obtained after repeated injec- 
tions of salt solution (as well as mercuric chlorid and invertose). 
Foiu injections were followed by tissue necrosis, tluee of the sloughs 
being attributed to accidental injection of the salt solution outside 
of the vein, and one from leakage through the needle puncture after 
injection. 

Some 546 injections of invertose, 40 to 60 per cent, were made on 
96 patients. Four of these were followed by severe cramps, 19 bj' 
moderate cramps, 231 by slight feeling of tightness, discomfort 
without actual pain and 292 without discomfort of any land. Failure 
to obtain sclerosis after injection was noted in 17, and partial failure 
or slight sclerosis was noted after 56 injections, due to hyposensitive 
intima. Fifteen injections were followed by varying grades of peri- 
phlebitis. Altliougl) in several instances the accidental injection of 
2 to 5 cc. of invertose outside of the vein was noted, but one slough 
followed, that in a case of a very old lady with unhealthy looking 
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skin. In this case, a small area of dry gangrene appeared along the 
course of the injected i^ein. In 4 cases, an extensive sclerosis was 
noted along almost the entire course of the internal saphenous magna, 
probably due to a hj'persensitive intima. 

The following complicating conditions were noted: Obesity in 12 
cases, hjTiertension in 14 cases, diabetes in 2, nepln-itis 1', decom- 
pensated heart in 1, previously'' operated 7, and lues in 1 case; all of 
which were treated until good results. One case had extensive scars 
following burn of the legs, recurrences were noted after treatment. 
Two cases previous to treatment suffered from phlebitis. It was 
interesting to note that the areas of thrombosis wdiicli followed the 
phlebitis became recanalized ivhile areas of veins obliterated by the 
sclerosing solutions remained closed. In 1 case of diabetes with 
eczema, Mrs. J., aged fifty years, we noted an exacerbation of the 
eczema after injections of invertose. 

The results have been tabulated after six months observation; 
Unknown: 2 cases; fair in 2 cases; good in 92 cases; recurrence in 2 
cases (incompletely treated). 

Complications. Periphlebitis may be extensive and distressing. 
It differs definitely from the usual periphlebitis in that it is not due 
to an infection, there is no fever, the pain is not so continuous, and 
only the superficial treated vein is involved. It is usually caused by 
the injection of large amounts of strong solutions into closely adja- 
cent veins. The treatment is rest and local applications of heat. 
Recovery is permanent and results are satisfactory. 

Embolism is usually fatal. Few cases have been reported. Two 
cases, those of hleisen and Lomholt,® were admittedly due to large 
and hiuried injections of 20 per cent sodium chlorid. One, that of 
Hammer,^® followed an overdose of mercmic chlorid to a nepluitic 
subject. Another, that of McPheeters,^* died of pulmonary embolism 
two weeks after treatment vnth sodium chlorid, hence not definitely a 
result of treatment. 

Accidental perivascular injection results in the development of 
slow healing slough with all concentrated strongly irritating solutions 
except invert sugar, where a painful somewhat indurated area 
obtains, and disappears in a few days or a week. 

Nonsclerosis will disappoint the physician and the patient at times. 
Linser believes that it is always due to incorrect technique or 
insufficient strength of the solution, but an analysis of his cases show 
the occasional faikue to obtain sclerosis even when using 40 per 
cent sodium chlorid. Cases of nonsclerosis have been recorded with 
all of the agents. We lean to the view^ of Revinovsky that indi- 
vidual idiosyncrasy is responsible for the occurrence of nonsclerosis. 
In some cases the intima seems unduly tolerant to the solution, or 
develops increased tolerance to the solution during the course of the 
treatment. Repeated injections .in the same area every two days 
will usually bring about a sclerosis. Cases tolerant to one solution 
may be sensitive to other solutions. 
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Various men have reported the following contraindications to the 
use of this method of treatment: Cases of plethora with hypertension; 
cardiopathy, cardiorenal disease; pregnancy, large abdominal 
tumors; pUeboliths, deep phlebitis, and recent superficial phlebitis. 

Conclusion. We believe that the method of induced sclerosis is 
the method of choice in the majority of cases of varicose veins, and 
that invert sugar is the preferable agent for inducing the phlebo- 
sclerosis. 

We believe this method of treatment is better than surgery for the 
following reasons: The danger of embolism is less; the cost to the 
patient is less; the amount of pain is less; there is no scar formatioji; 
recurrences are less frequent; and the patient is not confined to bed. 
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E5a»ERIIV[ENTAL STUDY OF THE EFFECTS OF STIMULATION 
AND SECTION OF THE VAGAL INNERVATION TO THE 
BRONCHI AND THEIR POSSIBLE RELATION TO 

ASTHMA.* 

By Harry T. R. Mount, M.B. (Tor.), 

FELLOW IN SURGEKY, THE MAYO FOUNDATION, ROCHESTER, MINN. 


The chief characteristic of asthma is the recurrence of paroxysmal 
attacks of respiratory dyspnea wliich last a variable length of time, 
frequently until the action of some drug affords relief. The sudden- 
ness of the onset and the course of the attack suggest, as the under- 

* Work done in Division of Experimental Surgery and Pathology, The Mayo 
Foundation. Abridgment of thesis submitted to the Faculty of (he Graduate School 
of the University of Minnesota in partial fulfilment of the requircrnent.s for the 
degree of Master of Science in Surgerj-, 192S. 
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lying mechanism, spasm of the bronchial musculature in response to 
some stimulus. It is fairly well established that the constrictor 
fibers to the bronchi travel by way of the vagi. It is also generally 
accepted that there are cases of reflex asthma. Accepting these two 
factors, and granting that bronchial spasm plays a large part in the 
production of the attack, one might assume that the stimuli that 
reach the lung and produce the asthmatic attack probably travel 
by waj’^ of the vagi. 

' The literature supports the theory of reflex asthma. Experiment- 
ally Carlson and Luclcliardt showed contraction of the lung in the 
turtle resulting from rubbing of the posterior nares. Sluder reported 
a case in man in which an attack of asthma could be produced at 
will by the application of irritants to the sphenopalatine foramen. 
A great many cures of asthma have also been reported following 
correction of abnormal intranasal conditions. Abbott reported 
cases of ethmoiditis and asthma in which the asthma was relieved 
when the ethmoiditis improved and was made worse with the return 
of the ethmoiditis. Cases reported bj'- Henderson and De Jong, in 
which cures of asthma followed operations for anal prolapse; clmonic 
appendicitis, and pelvic abnormalities, suggest that asthma may be 
dependent on patholgic processes other than those in the nose. ' 

Much benefit has resulted from the study of the hypersensitive 
cases of asthma in relation to anaphylaxis. Coca pointed out, 
however, a difference between atopic manifestations (asthma and 
hay fever) and anaphjdaxis, but stated that both antibody and atopic 
reagin may exist stimultaneously. Much more remains to be 
learned about the way in which foreign-protein sensitization causes 
paroxysmal bronchial spasm. Two obvious mechanisms suggest 
themselves: one that the sensitized bronchiolar musculature, on 
coming in contact with antigen, fixes this very much like the sensi- 
tized uterine muscle fixes antigen in vitrof and another tliat the 
bronchiolar spasm is essentially a reflex by way of the vagi, the 
sensory stimulus to this reflex being a local reaction in some part of 
the body, where generalized hj'persentivity exists (so-called Arthus 
phenomenon). 

The first hypothesis has been ratlier widely discussed in the 
literature, but the second has not been given the attention it seems 
to deserve. Cases of hay asthma, on the latter hypothesis, could 
quite possibly be the result of a vagal reflex, by way of the fifth 
nerve, ending in the eyes and nose, Sluder reported a case of 
asthma which would be difficult to explain except on a reflex basis. 
A patient who was sensitive to the pollen of ragweed suffered from 
an attack of severe asthma in midAvinter Avhen pollen was introduced 
into the sphenoidal sinus; the attack Avas stopped at once by the 
intrasphenoidal apiflication of cocain. 

This study was undertaken to determine Avhether a physiologic 
basis existed for a reflex mechanism in certain cases of asthma. An 
attempt Avas made to determine whetlier changes could be produced 
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in the lungs of experimental animals by various methods of stimula- 
tion of the vagi,. similar to those found in lungs of asthmatic patients. 

If certain cases of asthma are due to stimuli reaching the lu)ig by 
way of the vagi, relief should result from a method of treatment 



Fig. 1. — The course of the left vagus and its broncliial branches in tlio posterior 

mediastinum of man. 
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Fig. 2.— Tlic course of the right vagus and its bronchial branches in the posterior 

mediastinum of man. 


which would interrupt the pathway of these stimuli. Dissection of 
the bronchial branches of the vagi in the posterior mediastinum of a 
human being was therefore made (Figs. 1 and 2), and the elTects of 
their section and evulsion studied in a series of dogs. 
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Methods, Guinea pigs, dogs and one monkey were used. J'or * 
recording contraction of tlie bronchi following vagal stimulation in 
the dog, chloral hydrate anesthesia was induced, and both vagi were 
isolated in the neck. With the aid of a bi-onchoscope, a small rubber 


Fio. 3.— Lower lol)es from the lungs of a guinea pig wliose right vagus had boon 
siimulatod witli resultant emphysema of the corresponding lung. 



balloon, tied to a brass tube, was inserted snugly into a bronchiole 
of the left lower lobe. The opposite end of the tube was attached 
to a recording chloroform manometer. To ob'idate secondary 



Fig. 4. — A bronchiole from the right lung of a guinea pig whose right vagus had 
been stimulated. The lumen is obliterated and there is apparent contracture of the 
musculature. 


changes as a result of* respiratory alterations following stimulation 
of the vagi, the thorax was opened. Wdien respiratory activity had 
ceased the vagi were stimulated. 

In the guinea pig, a special method was devised for demonstrating 





Fig. 5. — A large bronchiole from the lung of a guinea pig whose right vagus had 
been stimulated, showing more clearly the content of the bronchial lumen consisting 
chiefly of secretion. 



Fig. 6. — A bronchiole from the lung of a control animal treated in the same manner 
as the other animals except that the vagus was not stimulated. There is some 
irregularity in the epithelial outline and a small amount of content in the lumen. • 




Fig. 7. — A bronchiole from the lung of a guinea pig whose vagi had been mechan- 
ically stimulated by sutures placed about them. The epithelium is stained poorly 
and shows definite changes with an irregular outline. There is an eosinophil in the 
bronclual lumen besides secretion and other cells. 
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bronchiolar spasm; this consisted essentially in inimediate fixation 
of the animal in formalin after unilateral vagal stimulation under 
ether and later in comparison of the volume of the two lungs. In 
some guinea pigs the effects of simultaneous mechanical stimulation 
of the vagi were studied. For this puropse, tracheotomy was per- 
formed under ether anesthesia in order to rule out the possibility of 
dyspnea from paralysis of the muscles supplied by the recurrent 
laryngeal nerve. A ligature was placed under each vagus, and the 
skin infiltrated with procain and sutured. After the animal re- 
covered from the anesthetic, and was breathing freely, and rhonchi 
were not audible with the stethoscope, the vagi were stimulated by 
gentle motion of the ligatures under them, and then the ligatures 
were tied loosely over the nerves so that they were not injiued. 

The guinea pigs in another series were sensitized to a fresh extract 
of horse dander by intraperitoneal injection of 1 cc. of a solution 
made up as described by Ratner, Jackson and Gruehl, and a method 
developed whereby dry dander could be blo^vn into the nostrils. 

In a study of the effects of section of the bronchial branches of tlie 
vagi, eight dogs were operated on under intratracheal ether insuffla- 
tion^ anesthesia and strictly aseptic technique. The posterior 
mediastinum was reached by the transplem’al route and the bronchial 
branches of the vagus were sectioned close to this nerve and evulsed. 
The nerves of one side only were sectioned at the first operation; on 
the other side they were sectioned two or three weeks later when the 
animal had recovered. 

Results. Electrical stimulation of the peripheral end of the left 
vagus in the neck of a dog after section resulted in well-sustained 
contraction of the bronchioles of the left lung. Electrical stimula- 
tion of the right vagus gave bronchiole contraction in the left lung 
which was approximately half that resulting from stimulation of the 
left vagus.^^ These results were repeatedly obtained in the same 
animal. 

Electrical stimulation of the peripheral end of the right vagus in 
the neck of the guinea pig often caused emphysema of the lung, giv- 
ing this an appearance similar to that seen in anaphylaxis. The 
opposite Imig appeared normal. The changes in the lung foUowing 
stimulation of the vagus could be observed readily by opening the 
thoracic cavity during stimulation. In other experiments, when 
stimulation was commenced, the animal was killed by bleeding from 
the vessels of the neck. The whole animal was immediately 
fixed in 10 per cent formalin. The lung on the stimulated side was 
often definitely larger (Fig. 3); in one case its capacity was 10 cc. as 
compared with 5 cc. for the opposite lung. The e^eriments were 
controlled by repeating them on guinea pigs without, electrical 
stimulation of the vagus. One must conclude, therefore, that 
electrical stimulation of the vagus in a guinea pig can cause pro- 
nounced emphysema of the corresponding lung, although the result 
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was obtained in only two thirds of the experiments. Failure was 
partly because of unavoidable trauma to the nerve incidental to the 
isolation for stimulation, and also, the method of electrical stimula- 
tion was found to be important.” 

Microscopic study of the emphysematous lung revealed that the 
alveoli were distended and the lumen in many smaller bronchioles 
was entirely obliterated (Fig. 4). The epithelium stained poorly, 
and had lost its definite outline. The larger bronchioles were also 
partiallj'" or completely filled wdth secretion (Fig. 5), and there were 
peribronchial and parenchjnmal areas of cellular infiltration. 

Although these microscopic changes did not occur in the control 
animals to any great extent (Fig. 6), it was considered advisable to 
repeat the experiments on pithed and decerebrate animals in which, 
following vagal stimulation, the lungs were immediately fixed either 
by excising a piece of lung and dropping it into formalin, or by the 
intravascular injection of fixing fluid. These experiments afforded 
data similar to those obtained when the vagi were stimulated. 

Simultaneous mechanical stimulation of the vagi in the manner 
outlined caused dyspnea at once in all the experiments. Breathing 
was slow and labored, and rhonchi were easily heard with the 
stethoscope. Tliese changes lasted from fifteen to sixty minutes, 
after which the animal appeared normal. The same response was 
produced on repeating the stimulation. Following these observa- 
tions the animal w'as killed. In one animal of the series, which was 
killed while showing a well-marked reaction, the lungs were found 
to be emphysematous. In animals that had been dyspneic for an 
hour or more following mechanical stimulation of the vagi, the lungs 
showed secretion and cells in the bronchial lumen, including a few 
eosinophils (Fig. 7). In the parenchyma of the lung close to the 
bronchiole were tj'pical eosinophils, and cells wdth typical eosino- 
philic granules but with an atypical nucleus. 

On mechanical stimulation of one vagus, rhonchi were also pro- 
duced in the corresponding lung in all instances which persisted and 
were similar to those occurring when both vagi were stimulated. 
The rhonchi were less persistent and few^er in number in the opposite 
side. 

When the exposed vagi of a monkey were stimulated mechanically 
by a ligature, rhonchi resulted, with but little or no dyspnea. 

On introduction of dry horse dander into the nostrils of guinea 
pigs pre^’iously sensitized to this material, a reaction occurred in 75 
per cent of the animals tested. In the most outstanding result there 
was sneezing and rubbing of the nose, which, along with the eyes, 
dripped clear watery secretion. This was accompanied by severe 
respiratory dyspnea and the presence of rhonchi. The result was 
less marked although definite in other animals. It lasted a short 
but variable length of time, and could be repeated. In two hyper- 
SOTsitive animals tracheotomy %vas performed and the trachea tied 
o so that the dander could not come in contact with the mucosa of 
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the bronchial tree. After recovery from the anesthetic, the animal 
reacted to intranasal dander in a similar manner to the other animals. 

Of the eight dogs operated on, one died from accidental pnemno- 
thorax. The remainder are well and apparently normal in every 
way three to four months after operation. These results are in 
harmony wdth those reported by Boothby and Shamoff, who studied 
the late effects of section of these nerves on gaseous metabolism, gas 
exchange and respiratory mechanism. 

Comment. Although the literature related to this problem will not 
be discussed extensively, reference should be made to the very 
suggestive observations of Carlson and Luckhardt on lung reflex in 
turtles. As I have mentioned, these investigators found that 
rubbing of the posterior nares caused contraction of the lung, and 
Sluder reported a case in which an attack of asthma could be pro- 
duced at will by the application of irritants to the sphenopalatine 
foramen. 

The results reported following electrical and mechanical stimula- 
tion of the vagi in experimental animals are similar to those reported 
by Ellis in regard to the lungs of asthmatic subjects after death from 
severe attacks of bronchial asthma. It is possible that these experi- 
mental data may have a clinical bearing. 

Unquestionably there are cases of reflex asthma of intraiiasai 
origin and cases are also reported in which cure has resulted from 
the correction of pathologic processes elsewhere in the body. 

The group of cases now classified as chronic bronchitis with asthma 
may include cases of hypersensitiveness in which the protein is not 
known, and also cases in which there is a reflex origin outside the 
lungs. Chronic bronchitis may act as a point of irritation, causing 
reflex bronchial contraction of the musculature in the manner 
experimentally studied by Larsell and Burget. 

Cases of asthma resulting from a reflex mechanism are best 
treated by elimination of the lesion at the point of irritation. If 
this fails, however, it might be worth while on the basis of these 
studies to section the bronchial branches of the vagi in the posterior 
mediastinmn, using the extrapleural approach. 

Summary. Physiologic and histologic observations were made on 
dogs, guinea pigs and one monkey with regard to the symptoms and 
changes produced by various types of stimulation of the vagi in the 
neck. In many cases the resultant changes in the lungs, bronchial 
constriction, bronchorrhea, cellular infiltration, and emphysema 
were similar to that seen in asthma. The studies thus establish a 
physiologic basis for the reflex nature of certain types of asthma. 

The course of the fibers involved is presented and it was found that 
untow^ard symptoms did not result from their section in the dog. 
These experiments form the basis for the suggestion that in certain 
types of intractable asthma posterior mediastinotomy, with section 
of the bronchial branches of the vagi, using the extrapleural approach 
might be considered. 
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Investigators, 

cases. 

Age. 

Calcium, 

mg. 

Rcmarka, 

Herzfeld.*' 

70 - 


11.00 

No variation with age. 

Verified by BiUiBbeimer.i’ 
Hess=» 

Infants with mild rickets . 


7.50-13.00 

100 CO. plasma. 

Koeobig.^' 

11 normal ..... 


10.30 


Jansen.*’ 

120 pathologic cases 



Normal in most infec- 

Tschimber.** 

Normal ...... 



9.30-10.00 

tions, but in croupous 
pneumonia 8.6-9.3 
(CaO). 

Anderson.*' 

40 children ..... 

2 mo-11 yrs. 

10.70 


Matz.*’ 

Normal 

16-43 yrs. 

10.28 


Andersen,*' 

38 normal 

Under 45 jts. 

10.70 


WillB.’i 

12 children 

Over 45 yrs. 

2- 4 yrs. 

10.40 

10.40 


Di Foutsin” 

18-51 yrs. 

11.70 


Nohlen.’* 

19 oases: Newborn 

12.65 


Mothers . 



11.40 


■Wyss." 

Men 


12.00-16.50 

No change with age. 

Women 


11.00-12.60 


Rosen and Elrasnow." 

50 medical students 

• 

ll.GO 


Armstrong and Hood.” 

101 neurolo®c patients 

i 

9.00-10.75 



The calcium content during pregnancy is still an unsettled ques- 
tion. Various authors have contributed information, but there is 
much disagreement among them (18, 19, 22, 25, 27, 30, 38 and 39). 
It is hoped that future work may help to solve this question. 

Several methods of determining calcium have been used, such as 
the Wright, Lyman, de Waard, Tisdall and ICirth methods. The 
variations in results of different investigators may be attributed 
to slight differences in methods used. In spite of the great mass 
of work done, our questions were not answered satisfactorily by 
premous studies. 

Kesults. These investigations were carried out on individuals as 
nearly normal as could be convenientlj'’ found at the various ages. 
The 7 to 1 7-year group Avas composed of children attending Lyman- 
hurst School. These children Avere undernourished, but able to 
attend school regularly. Their homes were rather humble. Tre- 
Auous contact AA'ith open cases of tuberculosis and undernutrition 
made it adA'isable for them to be under constant obserA^ation at 
l.ymanhiirsf. 
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The IS to 28-year group was composed of students attending 
the University of Minnesota. Most of them were in excellent 
physical condition. The 29 to 39-year group contained several 
medical students, several members of the teaching staff, and some 
patients from the University Dispensary. The last came from 
such clinics as neurology, dermatology and internal medicine. All 
were up and about, and engaged in work. 

The 40 to 50-year group included some attending physicians, 
and dispensary patients comparable to the previous group. The 
51 to 61-year group contained some dispensary patients and some 
individuals wdio resided at Parkview Sanatorium. The latter were 
chronic cases, having such handicaps as decompensated hearls, 
arthritis and partial paralysis, but no acute infections. They were 
no longer able to work. The 62 to 72-year group included Parkview 
patients and dispensary patients, mostly from the ear and heart 
clinics. All above 72 years were of the same type. 

The blood w'as draivn by venepuncture, about two hours after 
the last meal, in most cases. The blood w'as allowed to clot spon- 
taneously and then centrifuged. Serum was used for the calcium 
determinations. Clark’s®- modification of the Kramer-Tisdall 
method was used. In almost every case duplicate determinations 
were made. 

The results for women will be given first : 141 wmre studied, ranging 
in age from 7 to 83 years. The results for the different age groups 
are presented in Table I. 


table I.— relatr^ely normal women. 


Number 

Age 

Calcium in mg. per 100 cc. of serum. 

- > 

of ca.ses. 

group. 

Minimum. 

Maximum. 

Average. 

18 . 

7-17 

10.5 

13.0 

11.8 

2C . . 

. 18-28 

10.5 

13.0 

11.8 

25 . . 

. 29-39 

9.5 

12.0 

10.5 

24 . . 

. . 40-50 

10.0 

11.5 

10.4 

25 . . 

. 51-61 

9.6 

11.5 

10.6 

18 : 

. 62-72 

9.5 

11.5 

10.6 

5 . . 

. 73-83 

9.0 

10.0 

9.7 


Examination of Table I reveals a decrease in calcium content 
with increasing age. The average age for all the women was 
40.7 ±1.1 years. The average calcium content for the entire group 
was 10.858 ±0.049 mg. 

The usual statistical methods have been employed. For advice 
in connection with the use of these methods we are greatly indebted 
to Prof. J. Arthur Harris. A study of the relationship beRveen 
calcium and age gave a correlation coefficient, ?-ACaOf-0-617±0.035 

for the women. (A = age in years; Ca = milligrams of calcium 
per 100 cc. of serum.) The coefficient is 17.6 times as large as its 
probable error. 

The linear regression equation, calculated from the means; 
standard deviations, and correlation coefficient is Ca = 12,007 — 
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0.028 A, wliere, as above, Ca = milligrams of calcium per 100 cc. 
of serum, and A = the age in years. The empirical mean calcium 
contents as ordinates are plotted against the age in the chart. The 
empirical means are distributed with some irregularity around the 
lines given by the equations, but without large numbers of cases 
further tests of linearity seem unnecessary. 



The results for men are given in Table II. There were 177 cases, 
ranging in age from 7 to 94 years. 

TABLE II,— RELATIVELY NORMAL MEN. 


Calcium in mg. per 100 cc. of scrum. 

Number Age . — - 

of cases. group. Minimum. Maximum. Average. 

22 7-17 10.0 13.5 11.6 

42 18-28 10.0 13.5 11.4 

24 29-39 10.0 11.0 10.5 

22 40-50 9.5 11.5 10.4 

23 51-61 9.5 12.5 10.3 

27 62-72 9.5 12.0 10.2 

14 73-83 9.0 11.0 10.0 

3 84-94 9.5 10.5 10.0 


The calcium content decreases with age. The average age for 
all the men was 42.3 =*=1.1 years. The average calcium content for 
the entire group was 10.746 =*=0.045 mg. A study of therelationsliip 
betnmen calcium and age gave a correlation coefficient, 

--0.594=*=0.033 for the men. The coefficient is 18 times as large as 
its proDable error. 
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The linear regression equation is Ca = 11.772 — 0.024 A. The 
empirical mean calcium contents as ordinates are plotted against 
the age in the chart. 

Comparison of the two sexes shows that the age difference is 
only 1.6=i=1.5 years, the average being 40.7±1.1 for the v/omen 
and 42.3 1.1 years for the men. Thus the age groups are essen- 
tially comparable in years. 

The difference in the average calcium content of men and women 
is 0.112 ±0.066 mg. Since the difference is only 1.7 as large as its 
probable error, it cannot be asserted to be significant. 

The difference in correlation in men and women is 0.023 ±0.048. 
Thus the correlations for the two sexes are in excellent agreement. 
This lends strong support to the conclusion of the existence of a 
material negative relationship between age and the calcium content 
of the serum. 

Summary and Conclusions. 1. The average calcium content of 
the serum was found to be 10.858 ±0.049 mg. in 141 women and 
10.746 ±0.045 mg. in 177 men. Thus, while the calcium content 
of the serum of women is 0.112 ±0.066 mg. higher than that of 
men of comparable years, the difference may not be statistically 
significant. 

2. The calcium content definitely decreases with age; in women 
it falls from an empirical average of 11.8 mg. at the age of 12 years 
to 9.7 mg. at the age of 78 years. In men it falls from 11.6 mg. at 
the age of 12 years to 10.0 mg. at the age of 78 years. 

3. This decrease in calcium content can be quantitatively meas- 
ured in terms of correlation. The correlation coefficient, 

for women is —0.617 ±0.035; for men it is — 0.594±0.033. 

4. If we accept the graduation of the means given by the straight- 
line regression equation the calcium content falls from 11.727 mg. 
at 10 years to 9.767 mg. at 80 years in women, and from 11.532 mg. 
at 10 years to 9.852 mg. at 80 years in men. 

5. On the basis of the present data we conclude that there is no 
statistically significant difference in the mean calcium content or 
in the intensity of correlation of calcium content with age, in the 
two sexes. 

Note. — We desire to express our gratitude to Profs. J. Arthur Harris and Clarence 
M. Jackson for valuable criticism in the preparation of the manuscript. 
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MERCUROCHROME AS A BILIARY ANTISEPTIC, AS A MEANS TO 
VISUALIZE GALL BLADDERS, AND AS A POSSIBLE 
FORM OF TREATMENT IN CHOLECYSTITIS. 

By Lay Martin, M.D., 

INSTRUCTOK IN CLINICAL MEDICINE, JOHNS HOPKINS UNIVERSITV, 

AND 

J. H. Hill, M.S., 

INSTRUCTOR IN UROLOGY, JOHNS HOPKINS UNIVERSITY, 

BALTIMORE, MD. 

(From the Gastrointestinal Clinic and the James Buchanan Brady Urological 
Institute of the Johns Hopkins Hospital.) 

On account of the previous work of Hill and Scott^ on the hepatic 
excretion of mercurochrome in rabbits, we were stimulated to under- 
take the present study. They demonstrated that mercurochrome 
is excreted in large amounts by the liver and, furthermore, that the 
drug may be present in the bile in bactericidal quantities. They 
were also able to prove that artificially produced infections of the 
gall bladder could be controlled by the intravenous injection of 
the dye. ^ 

Studies have been made by others, some of which agree with the 
findmgs of Hill and Scott and some of which are contradictory. 
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Hencli, Snell and Greene, in 1924,^ working with dogs, fonnd that 
merciiroclirome is concentrated and excreted b 3 ^ the liver without 
significant changes in the liver function, as determined by phenol- 
tetrachlorphthalein tests and by levulose tolerance tests. In a 
later paper, ^ these authors confirmed their previous work in dog-s, 
but found that, in these animals, bile, after the intravenous admin- 
istration of mercurochrome, did not have the bactericidal action 
anticipated from in vitro tests. These authors believed that the 
bactericidal power of the drug was reduced by some conjugation or 
alteration during its excretion. Simmons'^ found that merenro- 
chrome (1 to 5000) in ox bile, killed typhoid bacilli in thirtj^ minutes 
and (I to 10,000) in one hour. The amount of cnltme and drug used 
in these tests was not given. However, he cites the work of Nichols, 
who failed to sterilize with intravenous injections of mevcui-ochrome 
tlie bile of rabbits. These animals had previously received inocula- 
tions of 4 cc. of a Iieavy salt solution suspension of tj'phoid bacilli 
intravenously. He fails to consider that there is a possibility of 
other foci than the gall bladder. Simmons also cited Nichols’ 
treatment of one human t^^hoid carrier wth mereirrochrome by 
mouth, for a week uuthout benefit; a finding which we are able to 
confirm by further studies presented in this paper. Myer, Somer 
and Eddie^ were unable to obtain sterilization of rabbits immunized 
with standard typhoid vaccine and inoculated intravenouslj’^ or 
intracystically with Eberthella typbi; although they found that the 
hepatic bile of rabbits wMch had received intravenous xnercui’o- 
chrome could destroy 10,000,000 typhoid bacilli in from sis to twenty 
four^ hours. Zeligs® has reported a case of acute typhoid chole- 
cystitis in which the bile was sterilized by one intravenous injection 
of the drug; and Young, in his series of case reports includes one of 
a patient with biliary fistula in which the bile, after intravenous 
mercurochrome, contained the dye. 

A. Oral Administration of Mercurochrome. The work was started 
both upon what were thought to be definite cases free from gall- 
bladder diseases and on cases about which there seemed to be no 
doubt as to the certainty of a cholecystitis. Seven of these cases had 
definite evidence of biliary disease. Four of them have subsequently 
been operated upon and a histopathologic diagnosis of cholecystitis 
has been made upon them. Three had stones. In 1 patient with 
arthritis a good result might possibly have been expected but was 
not obtained. In the other five it would be impossible to expect any 
therapeutic advantage from the dye. 

(a) Method. Control duodenal drainages were done^ upon all 
cases prior to the administration of the dye. The position of the 
tube was fluoroscopically determined and the resultant flow was 
Collected in a series of centrifuge tubes. 

After thorough centrifugalization of a portion of the B bile which 
is supposedly from the gall bladder, 5 cc. of it was inoculated with a 
ioopful of a virulent eighteen-hour broth culture of typhoid bacilli. 
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Tliis incubated twenty-four hours and two loopfuls were smeared 
upon Russel’s agar. In all cases there was a limiriant gro\vth both 
of the t'^^hoid bacilli and of contaminations present in the bile 
before inoculation. 

’The patients w'ere then giv^en salol coated tablets of mercuro- 
clnome varjdng from 200 to 500 mg. a day for a week. At the end 
of this time they were again drained and a repetition of the bacterio- 
logic method listed above w’as carried out. 

Chemical tests for the presence of mercury were also made on the 
successive specimens of bile. 

(b) Mercury Test 1 . About 12 to 16 cc. of bile were mixed with an 
equal amount of concentrated hydrochloric acid and allowed to stand 
in the incubator overnight. 

2. This was filtered into petri dishes and 5 to 7 small copper 
plates were scattered through the solution and allowed to stand 
overnight again at room temperature. (The copper plates had 
previously been thoroughly cleaned in concentrated nitric acid.) 

3. The acid-bile mixture was decanted off the copper plates which 
were then thoroughly washed in tap water. 

4. The plates were next heated over a Bimsen flame in a long 
pyrex test tube just comfortably wide enough to permit their 
insertion. Condensation was brought about by wi'apping the por- 
tion of the tube near its moutli in wet filter paper or wet cloth. It 
was safest to heat rmtil the plates were bronzed in appearance before 
they were dropped out. 

5. A small crystal of iodin was dropped into the bottom of the 
tube after it had cooled off. If the iodin did not vaporize immedi- 
ately gentle heat was applied. 

When mercury was present the iodin united vdth it, with the 
formation of a brilliant red mercmic iodid just below that portion 
of the tube which was cooled during the original heating of the 
plates. The iodid usually appeared in long streaks. If large 
amounts of mercury were present a pretty web formation was seen. 

As a control, we added 1 mg. of mercury in the form of merciuo- 
clirome to untreated bile. This gave a very definitely positive test. 

(c) Results of Oral Administration. In 13 cases orally treated, we 
neimr saw a mercurochrome tint to the bile. Faint traces of mer- 
cury were found in 4 cases but never in sufficient concentration to 
have an inhibitory effect upon the growth of typhoid bacilli. 

In this series of cases we were not able to see that the slightest 
improvement was obtained through this form of treatment. 

So far as the routine urine tests might show there were no gross 
kidney changes. The van den Bergh reaction did not change one 
way or the other.^ As a matter of interest diastase tests* were fun 
upon the B fraction of each drainage. No significant change was 
oimd m the strength after the week of mercurocluome treatment. 

Host of the patients became salivated at some time diming treat- 
ment and two of these had considerable trouble and distress. 



TABLE I.— DUODENAL DRAINAGE BEFORE AND AFTER ORAL ADMINISTRATION OF MERCUROCHROME. 
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TABLE II.—SUHIJIARY OF EXPERIMENTS ON BILE AFTER INTRAVENOUS INJECTION OP MERCUROCHROME. 


714 


MARTIN, hill: MERCUROCHROME 




MARTIN^ hill; MERCUROCIIROME 


715 


a 

o 


« 6 
<u 
tn EQ 

6 

•S s-g 

a<« o 

<D 

oa§ 


•2 

.S 

o 


43 

& a 

o o 

a a 

o o 
> > 
o o 

U f-* 
p4 p« 

a a 

• apmi 

o o 

12;^ 


o 

3 


(D 


O 

m 


CO 

I 


2 <u 
Pija 

■*1 

Eq S 

«« a) 

3^ 

.2^ 

3 &' 

N -1^ , 
03 


r- 

'2 .2:3 

X 

.1^-3 to l 

*o S ^ 

'a 0^9 c 

►H c^ 


o 

a 

d 

o 

Id • 
c3 a 
3.2 

§^s 
■-» ^ 
^ G 

f-i 

2 O 
^2: 


la 

g 

a 

a 

>> 

ic? 

O 

o 


4J 

d 



T}< 


P 

r-< lO 

d 

^ 3 

o o 

4^ ^ 


d b 


§ fi ■'? 


o.S 

|g 

SrO 

°'4 

Is w 


aa |.2 g 

So.-' 
S 3 
&'3 

Q> S 

° ^ S 


IS c:> :i2 

:d o rd 

^ p, u 

3 

tn 4> cQ 

. . 

- 

"T d'T 
cq 


a 

p4 

O 

d 

.2 

*-d 

d 

bq 


3 

Xi 

13 ^ 


d 
o 

S'd 

^ o 

M '•»->'• 


W .3 

*3 to 

O ;3 

C. O 

.2 o 
•d o 
cS 


■3. 


JN 


^ (N 


O 

O y 
CO 


i 3 + 
;++ 


° io+§ 

:2;.g° + cj 


C<J ^ + CN 
, lO 

■+*-]- 

^ ++>- 


•o 




. <0 "O 

. ^ w 

.-o p 

’ ® C3 

^ 2 

#d 

fci 

O c3 
> 


03 ^ I 

•2-Q O CJ 

OT ^ d ^ 

§^'2 § 
• « S T3 

® 

to S' <D P* 

•s o 

^ c3 2 d 

^ t«H Xl 4^ 

p 


a 


:3 3 

CO o 

*r! o 

> 03 

•— 2 
O o 
d 

§ 53 

® a 

s S 
« 

a-a.® 

w Z 


o 

I, 


3 

'S 


I 

o 

w 




3 

’3 


lO 

I 

eo 

S,^ 

•i 




d 

4> 


d 

<x> 


iu w 


a ® 
-3 

O' 3 

Th 

O 

> 

5 

in 


o 

to 

rt 

d 


Q 


CO 

l> C^ O 

o 

O lO 


1> 

lo 

00 

iO o 

to 



o 

o o o 

<M 

o o 

o 

o 

o 

o 

O 01 'o 

d 


’ 

<M 

(N C>1 <N 

t-4 

<N (N 

cq 

<N 


CM 

<N tH 

Cl 

w 


! 

cq 

CO r-H (M 

»-< 

>-< C^ 

tW 

T— 1 

1-4 

1-4 

r4 r4 

1-4 

r4 




io .2 
§ 

to 

'.n 

03 

*43 

^CQ 

'43 


03 

'•d 

1 

to • 

>> a 

u o 



^to 

4- 


i 


oa 

*43 

m 

*43 

03 

Cd 

03 

2 

to 

o a 
"o S' ' 

to to 

to 

■4^ 

03 


i 


O 

o ^ 

*o "b 

>> 

« 

*o 

>5 

C3 

3 

*o 

>» 

O 

O 

*o 

’S 

o 

d 

>i 

o 

& 

*0 

a .2 

" ra.-S 
C’-S.S 

*tn *S 
O O 
u u 
d d 

'to 

o 

;h 

d 

>> 

O 

<3J 

'o 


t 

) 




•d 

d 

3 

d 

a -3 "o 

o o 

o 





O ^ 

O 

O 

O 


O 

O 

ZISZ 

O 


1 


o 

rH 

cq 

CO 


to 

CO 

l>- CO 

Gi 

d 





<n 



<M 


0^ 

d d d 

CO 





716 


MARTIN, Hill: mercurociirome 


B. Intravenous Administration of Mercurochrome. The determi- 
nation of the hepatic excretion of dye after intravenous injection 
in man was next attempted. 

(a) Metliod. 1. Intubation of patient with duodenal tube- 
position of bulb in duodenum was controlled by the fluoroscope as 
usual. 

2. Intravenous injection of 20 cc. of 1-per cent mercurochrome. 

3. Immediate stimulation of flow of bile by injection through the 
tube of 40 cc. of warmed 30-per cent magnesimn sulphate. 

4. Collection of resultant bile flow into sterile tubes. Capacity 
of tubes 20 cc. 

5. Timing the appearance of first flow of bile and length of time 
through wliich it appeared. 

6. Inoculation of bile specimens with typhoid bacilli or other 
organisms to determine germicidal or inhibitory qualities of mercuro- 
cbjomized bile. We used t}q>hoid bacilli on account of their well 
knovm bilophilic qualities. 

About 12 cc. of all the specimens were centrifugalized at a high 
speed for twenty to thirty minutes. One cubic centimeter from each 
tube was placed in a sterile Wassermann tube and inoculated with 
one large loopful of an eighteen-hour culture of typhoid bacilli. 
Immediately after the inoculation, 0.1 cc. of the organism-bile 
mixture was transferred to an agar slant to serve as a control for the 
number of organisms present at the beginning of the test. After 
twenty-four hours incubation at 37.5 C., another 0,1-cc. transfer 
was made in the same way, to determine the number of organisms 
left. In this way, it was possible to determine whether or not there 
had been sterilization or inhibition both of typhoid bacilli and of 
contaminations at times present in the bile before inoculation.- 

The bile remaining, after the wnthdrawal of the amounts desired 
for bacteriologic study, was mixed with equal amounts of concen- 
trated hydrochloric acid and the test for mercury carried out as 
described above. 

(h) Immediate Effect of Intravenous Mercurochrome upon Bile. 
Bile tinted with mercurochrome appeared in the siphoned bile 
between eighteen and twenty-three minutes after its intravenous 
injection. It continued to run in fairly high concentration for about 
fifty-five minutes. At the end of this time the tube was withdrarvn. 
During the experiment, it was necessary to instil another 20 cc. of 
magnesium sulphate as the flow was becoming rather weak. Perhaps 
a third injection might have produced similar results. 

About 15 to 20 cc. of the bile was collected into a series of tubes. 
Three of them were filled before the onset of the appearance of the 
dye and seven afterward. All were tested in the same manner for: 

1. Bacterial qualities : The first three tubes showed no inhibition; 
tubes 4 to 10 showed varying amounts of inhibition to sterilization. 

2. Chemical qualities: Tubes 1 to 3 showed no mercury; tubes 
4 to 10 contained mercury in varying amounts. 




Fig. 2. — Gall bladder. Duodenal tube in duodenum. 




Pio. 3. — Gall bladder. Tube in pylorua. 
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(c) AhiliUj of the Gall Bladder to Store Mercurochromked Bile. 
After tlie demonstration that bactericidal bile is excreted bj^ the 
liver following the intravenous injection of mercm’ochrome, it 
became a matter of great interest to see if this type of bile could be 
stored in the gall bladder. 

Method. Boyden® and Whitaker^® have shown that the most 
complete emptying of the gall bladder may be obtained by the oral 
administration of egg yolk and cream. Consequently our patients 
were given the yolk of four eggs and a glass of half cream and half 
milk at noon. At 4.30 p.m. they were given varying amounts of 
mercurochrome by vein. Males usually received 20 cc. of a 1 per 
cent solution, females smaller amounts varying from 5 to 17 cc. 
After the milk-and-egg meal they fasted until the completion of the 
drainage. They reported to the dispensary the next morning when 
they were intubated with a duodenal tube (position controlled by 
fluoroscope). In the later experiments, it became routine to get 
Roentgen ray films of all the gall-bladder areas before and after 
the instillation of magnesium sulphate. 

After siphonage was instituted, the bile was collected in a series of 
nonsterile centrifuge tubes; the contents of each tube was examined 
for its general appearance, that is, whether or not it contained visible 
amounts of the dye, its bactericidal qualities, and its mercury con- 
tent. The tests described above were used for this purpose. Some 
of the more interesting findings will be recorded in detail. 

Laboratory Results. A total of 25 complete examinations on 19 
patients with 100 bile specimens have been collected and the end 
results are herein reported. Many other examinations have been 
attempted but for one reason or another have been incomplete. It 
has been of great interest to us to note the consistency with which 
siphoned bile contained considerable mercurochrome. At times the 
typical fluorescence was quite heavy. It was present in greatest 
concentration in the B bile which, as stated above, is supposed to 
come from the gall bladder itself and certain Roentgen ray evidence 
adds considerable weight to this theory. 

In the 25 tests, a lack of inhibition was found only in 7 (28 per 
cent) . In 4 tests (16 per cent) there was inliibition in some of the tubes. 
In 14 tests (56 per cent) there was sterilization; that is in 18 of the 
25 tests (72 per cent) there was either sterilization or inhibition. 

The mercury content has been measured by a qualitative method, 
but even so it is possible to gauge the amount into more or less rough 
groups which we have designated + to + + lu the majority 

of cases the amount of mercury has been proportional to the bac- 
tericidal or inhibitory strength of the specimen. At times small 
amounts of mercury have been found vuthout any inhibition to 
bacterial growth. This was also seen in the cases which were 
treated with mercurochrome by the oral route. There was no 
inliibition without the presence of mercury. Details of 2 cases are 
presented. 
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Case Eeport. Case I (No. 32). — Colored female. 

Dosage, 17 cc. mercurochrome at 4.30 p.m. 

Drainage, 11.30 a.m. next day. Five tubes collected. 
Bacteriologic and chemical method as described above. 


(a) SUMMARY OF RESULTS. 


Tube. 

Colonies before 
inoculation nith 
Efaertbella typhi. 

Colonies 1 min. after 
inoculation with 
Eberthella typhi. 

Colonies 

24 hrs. after 
inoculation with 
Eberthella typhi. 

Amount 

of 

mercury. 

1 ... 

15 of Gram coccus 

Massive growth of E. 
typhi, scant coccus 

No E. typhi, 100 
of Gram coccus 

+ 

2 

20 of Gram coccus 

Massive growth of E. 
typhi, scant coccus 

No E. typhi, 20 
of Gram coccus 

++ 

3 ... 

20 of Gram coccus 

Massive growth of E. 
tjTihi, scant coccus 

No E. typhi, 10 
of Gram coccus 

+ + + 

4 ... 

55 of Gram coccus 

Massive growth of E. 
t 5 T>hi, scant coccus 

No E. typlii, 30 
of Gram coccus 

+ 

5 . , . 

20 of Gram coccus 

Massive grotvth of E. 
typhi, scant coccus 

Heav^’^ growth of 
both organisms 

+ + + 


TABLE III.— BACTERICIDAL POWER OF DUODENAL FLUID FROM CASE II. 


1 

Tube. ! Time. 

1 

i 

Platt. 

Control , ' Eberthella 

uninocu- Eberthella i dysenteritc Streptococcus 
lated. 1 typhi. ' Flexner. | pyogenes. 

Staphylo- 
coccus 
aureus 209. 

Amount 

of 

mercury. 

1 . . Start 

A. 

100 O. + Over 200 
c. and b. ' 

Infinite 

Over 200 

Infinite 

4" + 

1 rnin 

B. 

100 G. + : 65 

c. and b. ' 

Over 200 

Over 200 

100 


24 hrs. 

. -4. 

Sterile Sterile 

Sterile 

100 

1 


2 .Start 

A 

50 G. + InOnite 
c. and b. 

Infinite 

Over 200 

Infinite 


I ruin. 

B. 

50 G. + Over 200 
c. and b. j 

Over 200 

Over 200 

Over 200 


24 hrs. 

A. 

Sterile , Sterile 

Sterile 

Slight reduc. 

Over 200 


3 btan 

A. 

Sterile ' Infinite 

Infinite 

Over 200 

Infinite 

+++ 

1 min. 

B. 

Over 200 

Over 200 

Over 200 

Over 200 

24 hrs. 

A. 

.... : .Sterile 

Sterile 

1 

Over 200 


4 Start 

A. 

Sterile Infinite 

Infinite 

Over 200 

Infinite 

+ 

I min 

A, 

.... , Over 200 

Over 200 

Over 200 

Over 200 

24 hr.‘. 

B. 

. . . Over 200 

Over 200 

4 

Slight reduc. 


Start 

A. 

Sterile Infinite 

Infinite 

Over 200 

Infinite 


1 min. 

B 

Over 200 

Over 200 

Over 200 

Over 200 

24 hrs 

A. 

.... Sterile 

Infinite 

20 

Infinite 



Tills experiment is tj^iical of a certain type encountered, in which 
the bile was germicidal for Eberthella typlii, but failed to kill the 
Gram-positii’-e coccus. This organism, a yellow chromogen, which 
fermented dextrose and lactose but failed to liquefy gelatin, was 
frequently encountered in bile. 

C.4lSe II (No. 26). — White male. 

Dosage, 20 cc. mercurochrome at 4.30 p.ji. 

Drainage, 10.30 A.ii. ne-xt da 3 ^ Eight tubes, of which Nos. 1, 2, 3, 
4 and 8 were studied bacteriologically, as follows: 

.Mter centrifugalization four 1-cc. transfers of the supernatant fluid from 
each of the tubes studied were placed in small test tubes. One test tube 
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from each of the specimen tubes was inoculated with Staphylococcus 
aureus 209, one with Eberthella typlii, one with Flexner dysentery, and one 
with Streptococcus pyogenes. A large loop was used for these inoculations, 
which were made from eighteen-hour broth cultures— plain broth for all 
but the streptococcus which was transferred from blood broth. At once 
after inoculation 0.1 cc. was removed from each test tube and added to 
9 cc. of melted, cooled agar. One cubic centimeter of this was transferred 
to 9 cc. of agar and both tubes were poured at once — plain agar being used 
except with the streptococcus for’ which blood agar was used. The results 
are summarized in.the accompanying Table III. They show sterihzation of 
Eberthella typhi by aU specimens, and of Eberthella dysenterise Flexner 
by four specimens. Streptococcus pyogenes showed no complete steriliza- 
tion but a reduction from over 200 colonies to 1 colony in one, to 20 in 
another, and so forth. The poorest results were obtained against Staph- 
ylococcus aureus, three test tubes showing no effect on this organism, one a 
shght reduction, and one a reduction to 1 colony, therefore even here there 
was some evidence of inhibitory action on bacterial growth. 

Roentgen Ray Evidence. After we had done several experiments, 
the thought occurred that the Roentgen ray demonstration of the 
dye in the gall bladder would be interesting. Consequently several 
patients have had films made and we have been fortunate in ob- 
taining shadows of the vesicle in a few instances. The pipsence of 
gas in the hepatic flexiu’e spoiled the pictm’e in several cases. The 
reproductions of Roentgen ray films may be of interest: 

Fig. 1 shows the gall bladder of a normal man. Fig. 2 shows one 
of a patient with migraine, Fig. 3 is of a neurotic colored man. In 
these cases, a normal filling and emptying was obtained by the 
Graham test which in 1 case was done four days before the injection 
of mercurochrome and afterward in 2 cases. We were not able to 
obtain gall-bladder shadows in the cases in wliich this tetraiodo- 
phenolphthalein test did not show gall-bladder concentration. 

In this connection it is of great interest to note that eight vesicles 
which did not cast a shadow with tetraiodophenolphthalein were 
able to retain mercurochrome and evacuate it the next morning. 

Immediate Clinical Results of Intravenous Medication. We always 
informed patients that they should expect a reaction and were 
rarely wrong. The reaction may be anything from a mild diarrhea 
or nausea to a marked chill with fever, vomiting and diarrhea. 
At times they feel quite ^‘knocked out.” 

Urine tests were made in 12 of these cases and in 3 we found a 
transient albuminuria. Since so much of the dye is excreted by the 
liver and withdrawn tluough the duodenal tube it is rather difficult 
to imagine how any real kidney damage could be brought about. 
Dr. Xoung and his staff are quite certain that they have never pro- 
duced any kidney lesion by its administration. 

In 1 case there were streaks of blood with the bowel movements 
which were very frequent. This lasted for about eighteen hours. 

Therapeutic Results of Intravenous Medication. In this small group 
of cases we are not prepared to draw any definite conclusions. 
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However, as we have injected eight individuals who have had 
evident signs and symptoms, coupled with laboratory findings, of 
cholecystitis, it may be of interest to produce our data. 

We have treated these S patients; 3 of them have been unim- 
proved, 5 have been markedly helped or are symptomless several 
montlis after the second or third injection. Of the 3 that were not 
benefited 2 were women and received small amounts. 


TABLE W.— RESULTS FROM EIGHT CASES OF CHOLECYSTITIS. 


Case. 

|sex. 

Severity 

t 

1 symp- 1 
1 toms, 1 

i 1 

No. of 
injec- 
tions. 

Amts. ! 
M-220 
in cc. 1 

Bacteriologic ^ 
1 findings. 

Mercury. 

Results. 

IS 

M. 

'++++ 

2 

20 : 

! Sterilization 

i 

-f to i 

Remarkable improvement; 





20 

No inhibition 


returned to work after 








absence of 3 mos. 

19 . 

M. 

+ 

3 i 

20 1 

Inhibition 

Not done 

Greatly improved. 



i ■ 


20 : 

Sterilization 

+ to + + + + 






20 

No inhibition 

Not done 


21 

F. 

++ 

1 

12 ; 

No inhibition 1 

Not done 

i No improvement. 

22 . 

M. 

++ 

: 2 

20 , 

No inhibition j 

0 

1 After severe gall-bladder 





! 20 

[ Inhibition 

+ to + + 

1 colic, no symptoms. 

23 . 

M. 

+++ 

1 3 i 

20 

Sterilization : 

Not done 

2 injections gave symptom- 




i j 

20 i 

1 No drainage 


atic cure: recurrence after 



1 

i 

20 ; 

No drainage 

j 

6 mos. 

32 . 

F. 

++ 

2 

12 

' No drainage 

i 

i 





, 17 

Sterilization i 

i -f to -j- + -b -}- 

! Much better, no symp- 





1 



' toms. 

33 . 

: F. 

1 ++ 

' 2 , 

: 5 , 

No inhibition i 

1 -{- 






S 12 

Sterilization of 

Not done 

No improvement. 





1 12 

B. typhosus 



34 . 

M. 

+ 

1 

20 

Sterilization 

+ to -b + 

No improvement 


The frequent se^'e^ity of the reaction is one of the commoner 
objections to the intravenous use of mercurochrome. As we have 
noted above, a reaction of some type is to be expected but never yet 
has a patient been unwilling to take a second or third injection. 

Animal Experiments. To store mercurochrome in the gall bladders 
of dogs the same procedure was carried out as in human beings. 
They were given a fatty meal at noon, at 5.00 p.m. they received 8 cc. 
of 1-per cent mercurochrome by vein. 

The next ’day at operation the contents of the gall bladder was 
withch’avm by sjTinge and bacteriologic and mercurj'^ tests similar to 
those done on human bile were carried out. 


TABLE V.— DOG BILE. 



Colonies 

i Colonies 


Specimen 

1 min. after 

24 hrs. after 

Amount 

taken from dog. i 

inoculation with j 

inoculation with 1 

of 


Eberthella typhi. i 

1 Eberthella typhi. 

i 

mercury. 

J 

20 hours after injection . j 

Heavy growth of 

No E. typhi, 1 mold and mod- 

+ 4* 

4 days after injection . ' 

E. typhi 

Heavy growth of 

crate growth of Gram-f b. 
Heavy growth of E. typhi 

0 


typhi 
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Four days after the first operation the gall bladder was removed 
and the bile was again tested for its bactericidal property and mer- 
cury content. See Table V for results. 

On another dog, the gall bladder was fixed in Zenker’s solution 
after the mercurochromized bile was withdrawn. Microscopic 
sections were made, without staining the material, after a hemo- 
toxylin and eosin stain, and after washing the section in ammonium 
sulphide. In no instance were we able to demonstrate the presence 
of mercury or any damage in the cells of the mucous membrane of 
the organ. 

Summary. 1. After oral administration of mercurochrome to 
the point of salivation in 13 individuals: (a) The bile was never 
bactericidal or inhibitory and never contained visible traces of the 
dye. (6) The treatment had no alleviating effects upon the symp- 
toms of 8 individuals with cholecystitis. 

2. Following intravenous injection of mercurochrome in man, the 
dye may be demonstrated in the bile siphoned out through a duod- 
enal tube in eighteen to twenty-three minutes. 

3. This bile is bactericidal and contains mercury. 

4. Eighteen to twenty hours after intravenous injection, mer- 
curochrome may be obtained by duodenal drainage. It apparently 
can be stored in the gall bladder. 

5. This bile is bactericidal and contains mercury. 

6. Eight individuals with cholecystitis have received mercuro- 
chrome intravenously. Three were not helped; five are clinically 
cured and their bile specimens were sterile. 

7. The gall bladders of dogs contain mercurocluome eighteen 
hours after intravenous injection. 

8. This bile contains mercury and is bactericidal. 

9. Due to storage of mercurochrome in the gall bladder it is 
possible to obtain its shadow in Roengen-ray films. 
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REVIEWS. 


The Fuel of Life, Experuiental Studies in Normal and Dia- 
betic Animals. By John James Rickard Macleod, M.B., 
LL.D., D.Sc., F.R.S., Professor of Physiology, University of 
Toronto, Canada. Pp. 147. Princeton, N. J.: Princeton Uni- 
versity Press, 1928. Price, $2.50. 

This volume comprises four lectures delivered by the author at 
Princeton University under the Lewis Clark Vanuxem Foundation. 
This book, as the author states, deals especially with the question 
as to whether fat as well as protein forms carbohydrate before being 
used as fuel. He states that "According to our view neither protein 
nor fat is burned by the muscles until it has been converted into car- 
bohydrate or some related substance, mainly by the liver.” He 
then proceeds to give a fine compilation of the more recent evidence 
which has to do with this question. 

Like any debated subject those who favor the view that carbo- 
hydrate can be formed from fat will feel convinced. On the other 
hand, those opposed vdll, most probably, not find enough to change 
their views. This book, however, should be of value to those inter- 
ested, as it contains the current data bearing on this subject. 

L. J. 


The Pressure Pulses in the Cardiovascular System. By Carl 
J . WiGGERS, Professor of Physiology, Western Reserve University, 
Cleveland, Ohio. Pp. 200; 48 illustrations. New York: Long- 
mans, Green & Co., 1928. Price, $5.00. 

The author has produced an admirable monograph on this sub- 
ject with which he has been himself so closely associated. The 
original work of Frank is well reviewed and a useful summarj'^ of 
Frank’s equations for estimating and improving manometer effi- 
ciency is included. The whole subject is reviewed in detail from 
the point of view of establishing the facts without any long contro- 
versial discussion as to causes. There is little or no cause for criti- 
cism, though one may regret that Frank’s equations for the optimum 
diameter of the tubing construction of a manometer is not included 
in the description of technical methods. It is an excellent book and 
should prove very useful. H, B. 
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Medical and Allied Topics in Latin Poetry. By Heinrich 
Oppenheimer, D. Lit., LL.D., Ph.D. (Lond.), M.D. (Heidel- 
berg), M.Il,C.P. (Lond.), of the Middle Temple, Barrister-at- 
Law. Pp. 445. London: John Bale, Sons and Danielsson, Ltd., 
1928. Price, 30 shillings. 

A WAR-TIME enemy alien in England, the “innocent victim of 
social md—horribile dictu—to some extent of professional ostra- 
cism,” the author sought comfort in the classical -svriters and soon 
found much medical material therein. This he has now presented, 
classified under some twenty-four such headings as Medical Soci- 
ology, Biology, Surgery, Insanity, Cosmetics, etc., the bulk of the 
text being quotations, interspersed with pithy, thumb-nail intro- 
ductions two or three lines in length. A list of passages quoted, of 
translations, and a good index add to the usefulness of the book. 
Though the author denies any claim to have produced either a 
scientific work or a serious contribution to Roman medical history, 
others may fairly consider that he has done both. Fortunately, too, 
the author has included footnote translations of the Latin passages. 
In these non-classical days, a reyersed position would have facili- 
tated the progress of most readers. The alien is to be congratulated, 
also the publisher, who in happier times has brought out the abends 
book. E. K. 


The Harvey Lectures. Delivered Under the Auspices of 
the Harvey Society of New York, 1927-1928. By Dr. 
Edward Francis, Dr. Frank C. Mann, Dr. Carl F. Cori, 
Dr. Wallace 0. Fenn, Dr. George R. Minot, Dr. E. S. 
London, Dr. Thomas Addis, and Dr. Alfred E. Cohn. Series 
XXHI. Pp. 280; 39 illustrations. Baltimore; The Williams & 
Wilkins Company, 1928. Price, ^4.00. 

Eight discussions by the above noted distinguished physicians of 
these topics; Present Knowledge of Tularemia; The Relation of 
the Liver to Metabolism; Influence of Insulin and Epinephrine on 
Sugar in the Animal Body; Metabolism of Nerves; Treatment of 
Pernicious Anemia; Experimental Fistula? of Bloodvessels; The 
Renal Lesion in Bright’s Disease; Development of the Harveian 
Circulation. 


Malaria Problems. By Frederick L. Hoffman, LL.D., Con- 
sulting Statistician, Prudential Insurance Company. Pp. 207. 
Privately printed, 1928. 

There have been collected within one cover thirteen reprinted 
articles by the author, dealing with the, public-health and economic 
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aspects of malaria, that have appeared in various journals since 
1916, and a concluding 25-page statement of recent progress in 
malaria eradication in all parts of the world. The work serves well 
to visualize both the national and international phases of a problem 
that is of a particularlj'- great importance in this country, its tropical 
possessions and its southern neighbors. R. K. 


Hormone end Innere Sekretion. By Dr. Fritz Laquer. 

Band XIX of “Wissenschaftliche Forschungsberichte.” Pp. 136. 

Dresden and Leipzig : Theodor Steinkopff, 1928. 

One of a series of “Reports on Scientific Researches:” surveys 
of the literature that has appeared in various scientific fields since 
1914. In the present volume, No. XIX, dealing with hormones 
and internal secretion, the author has attempted a critical review 
based on over 1200 publications that have appeared from 1915 to 
1927 inclusive, and he has succeeded remarkably well. R. IL 


Child Health and Character. By Elizabeth M. Sloan 

Chesser, M.D. Pp. 204. New York; Oxford University 

Press, American Branch, 1927. Price, $1.50. 

On the postulate that “as a knowledge of hygiene is the basis of 
health, so also in the study and application of psychology lies the 
great hope of increasing human happiness,” “this little book has 
been written to help mothers to understand some of the health 
problems and psjmhologic problems from infancy to adolescence.” 
The author has succeeded unusually well in presenting the psy- 
chologic material, especially in the chapters entitled, “The Toddler,” 
“Child Psychology,” “The Study of Character,” “The Difficult 
Child,” “Boys and Games,” and “Adolescence.” "Diet and the 
Health of the Child,” “Sunlight and Health” and “Adolescence” 
are adequately presented, although the style begins to grow prolix, 
and the author at times inveighs a bit unduly against the carbo- 
hydrates: “very little wholemeal bread, no biscuits, cakes or rusks, 
nor rice or sago puddings.” Hygienic principles and some rudi- 
mentary medical information are presented under “The Importance 
of Prevention of Illness,” “Infectious Diseases in Childhood,” 
“Sickness in the Nursery.” Here again there is some unnecessary 
repetition, and, furthermore, the author has missed a golden oppor- 
tunity to tell mothers something about prophylaxis against diph- 
theria, scarlet fever and smallpox: the Schick and Dick Tests, 
toxin-antitoxin and vaccination. The book can nevertheless be 
highly recommended to the lay reader. R. K. 
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PRESCKIBING OCCUPATIONAL ThEEAPY. By WiLLIAM RuSH 
Dunton, Je., B.S., A.M., M.D., Instructor in Psychiatry, Johns 
Hopkins University. Pp. 144. Springfield, Illinois and Baltimore, 
Maryland: Charles C. Thomas, 1928. Price, cloth, S2.10: paper, 
$1.35. 

While most physicians realize the importance of occupational 
therapy in one condition or another, it is safe to say that few of 
them have a clear understanding of the indications for and methods 
of applying this important branch of treatment. The subject 
receives no systematic presentation in medical curricula and the 
literature, chiefly a recent one, is largely restricted to special fields. 
This little book in Part I gives a concise statement of the general 
principles involved, and in Part II takes up the special application 
of occupational therapy to patients with mental disorders, general 
medical, surgical, orthopedic, cardiac, and tuberculous conditions, 
to children and to those who are bedfast. There are numerous 
references to collateral reading for those who desire more detail. 
The book should be particularly useful to the busy physician and 
the medical student. R, K. 
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The Clinical Significance of Cardiac Asthma: Review of 250 Cases. 
— The syndrome of acute shortness of breath, paroxysmal in type, 
associated mth a tendency to occur particularly at night, though 
sometimes following exercise, accompanied by a sense of suffocation, 
cough and sputum, has interested physiologists and cardiologists for a 
long time. The mechanism of production of this phenomenon, so 
satisfactorily relieved by morphin, has been a subject of discussion for 
some years, but no satisfactory evidence has been brought forth to 
explain completely the genesis of the symptom. Palmer and White 
(J. Am. Med. Assn., 1929, 92, 431), as the result of the study of a group 
of 250 patients, have this to say. A serious strain on the heart in all 
cases, involving chiefly the left ventricle and associated with other 
signs and symptoms of heart failure, especially the left ventricle, the 
attacks coming on when the patient is asleep in the recumbent position, 
lasting not more than half an hour, as a rule, associated with coughing up 
of blood and the prevention of the attacks by digitalization and rest are 
the high points which enable them to suggest that left ventricular strain 
and failure cause, with increased bloodflow, a stasis of blood in the 
pulmonary circulation, the right ventricle sending on too much blood 
for the left ventricle to take care of. Gradually this accumulation of 
blood in the pulmonary circuit increases, until by reflex stimulation the 
attack of asthtnatic breathing is induced and the patient is awakened. 
By assuming the upright position the statis and strain on the left 
ventricle are reduced and recovery takes place. Morphin reduces the 
irritability of the respiratory centers, as well as other nerve centers, 
aiding the circulation by relieving the nervous strain. The authors 
summarize their analysis of the patients studied. The great majority 
were males and all but 14 were over forty years of age. The average 
duration of life was 1.4 years after the first attack of cardiac asthma, 
although the largest number of cases, 187, were found in patients with 
coronary disease, hypertension, or both, and the highest relative per- 
centage occurred in syphilitic heart disease and in chronic nephritis. 
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The Relations of Syphilis and Diabetes to One Another.-— The relation- 
ship between syphilis and diabetes mellitus has been a matter of dis- 
cussion and controversy for nearly seventy years writes I. I. Lemann 
(Avi. J . Syphilis, 1929, 13, 70), who has reviewed the extensive litera- 
ture on the subject from 1858 until the present time. The literature 
is gone over: (1) From the point of view of the cases of diabetes 
mellitus apparently due to syphilis; (2) the evidence for or against 
syphilis as an etiologic factor; (3) the rdle played by syphilis as a 
complication of diabetes; and, (4) tiie role played by diabetes as a com- 
plication of syphilis. _ Considering the very large number of patients 
who suffer from syphilis in this country and the very large number of 
diabetics,^ it might seem that there was some relationship between the 
two conditions, but that this evidence is most indefinite and the pos- 
sibility is remote is shown by this study of the two diseases. There is 
not any conclusive and definite evidence that diabetes can be caused by 
cerebral syphilis. There is very little evidence and there are very few 
cases reported in which syphilis is the cause of true pancreatic diseases 
as proved at autopsy and only a comparatively few cases in which we 
may reasonably assume that diabetes might be due to syphilis. If, 
then, there is some connection between the two diseases, most assuredly 
the role of syphilis is a distinctly minor one in the genesis of diabetes. 
In an individual who has diabetes or in a person who has syphilis and 
becomes diabetic, the prognosis is increasingly grave except in the very 
occasional instances where the syphilis is responsible for the diabetes, 
under which circumstances the prognosis is better than in the non- 
syphilitic. Last, in his survey of the literature and from his personal 
experience, Lemann shows that a diabetic with a coexisting syphilis is 
probably more prone to artificial disease and more prone to gangrene, 
consequently, than is the diabetic without this complication. 


Stereoscopic Radiograph of the Coronary System.— In a study of 
the minute anatomy of the vascular system there is much to present 
a clear picture of the genesis of many conditions which are the primary 
importance to the clinician. John S. Campbell {Quart. J. Med., 1929, 
86, 247) describes a method by which it is possible to make stereoscopic 
radiograms of the coronary system. The details of the technique need 
not be enumerated nor is it possible to discuss in detail the distribution 
of the coronary arteries. Suffice it to say that marked variations in the 
anatomic distributions of the coronary vessels are frequent and these 
are important in the clinical aspects of coronary disease. Anastomoses 
are peculiarly rich and are of great importance in preserving cardiac 
musculature, particularly in relation to coronary infarction. So rich 
is the anastomosis in many cases that coronary ^sease by this method 
of study has been found to be quite common without being suspected 
by the medical attendant. The heart is able tp adapt itself to very 
marked alterations in the lumen of the vepels or the sources of its 
supply provided the lesion is not too sudden in onset or too extensive in 
degree. Incidentally, in relation to the clinical manifestations of coro- 
nary thrombosis and cardiac infarction, is the change produced by age 
in the coronary circulation. Marked tortuosity is apparent in the small 
vessels and the anastomoses seem to be considerably diminished on the 
right side, whereas on the left side there is an increase. 
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Stricture of the Male Urethra. — Campbell {Ann. Snrg., 1929, 89, 
379) says that urethral stricture in the male is of prime importance 
among surgical lesions of the urinary tract. Over 90 per cent of 
uretlual strictures are of inflammatory origin. Nearly all follow gono- 
coccic urethritis. Since columnar and cylindrical epithelium favor 
gonococcus growth and squamous -epithelium is resistant to this infec- 
tion, inflammatory stricture is common to the anterior and bulbous 
urethra, but rarely found in the membranous portion. The latter, 
however, is the site of most traumatic strictures, the straddle injuries 
of the perineum. Improper treatment of the antecedent urethi'itis 
accoxmts for most gonorrheal strictures, even though the lesion may 
give no sjmptoms until twenty years later. Stricture depends on the 
severity of tiie urethritis, rather than on the duration. The majority 
of inflammatory strictures are clinically multiple, though pathologically 
they may be single.- Traumatic strictures are usually single. The 
symptoms of stricture are varied, and may be present many years 
before acute local inflammation precipitates search of medical relief. 
Alteration in the size of the urinary stream, terminal dribbling, dysuria, 
frequency of urination, hematuria and an intermittent glut are perhaps 
most commonly observed. Urine shreds are always present with stric- 
ture. Urinalysis frequently discloses blood. Failure to respond to 
dilatation and certain complicating infections are the indications for 
operation. For deeper strictures perineal section must usually be per- 
formed. When this is done a perineal bladder tube should always be 
used. Preservation of free urinary drainage, free evacuation of the 
bowels and forced fluid intake sums up the immediate postoperative 
care. Numerous postoperative complications may develop, many of 
which are potentially fatal. The most important of these are urosepsis, 
hemorrhage and pneumonia. 


The Treatment of Intestinal Obstruction.— Orr and Haden {Anm 
Szirg,, 1929, 89, 354) state that, from the operative standpoint, obstruc- 
tion of the small bowel may be divided into early and late simple 
obstruction and obstruction associated with circulatory disturbance or 
gangrene. In the early cases of simple obstruction immediate opera- 
tion can be done with safety. In the late cases of simple obstruction 
operation should never be done without preliminary treatment of the 
dehydration and hypocloremia. In cases complicated by strangula- 
tion of the gut or gangrene early operation is imperative, but may with 
great benefit be preceded by salt-solution treatment. Dehydration 
and bjqjodoremia play major roles in death due to intestinal obstruc- 
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tion. In every case sufficient salt solution should be given as rapidly 
as possible to correct these two conditions. Distilled water should 
never be used alone. Experimental evidence has shown it to be not 
only useless, but dangerous when introduced in large quantities under 
the skin or by enterostomy opening. Intravenous administration of 
glucose in 10 to 25 per cent solution is of great value in furnishing 
energy. It may be given with the salt solution. Enterostomy as a 
preliminary operative treatment is of undoubted value in selected 
cases. It should not be depended upon to the exclusion of water and 
salt. Treatment of intestinal obstruction with Welch bacillus anti- 
toxin or human bile by rectum requires further investigation to establish 
its value. 
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The Treatment of Endocarditis Lenta by Cauterization at the "Site of 
Election." — Following up the original observations of Bier, Constantin 
V. Bramann {Medidnisohe Klinik, 1929, 25, 12), his assistant, reports 
upon the results of subcutaneous cauterization over the precordial area 
as observed in a group of 28 patients with endocarditis lenta. These 
patients are divided into two groups, an earlier one of 12 patients most 
of whom were in good general condition or still had mild grades of bac- 
terial endocarditis, and a later group of 16 patients the majority of 
whom were in a very advanced stage. Of the first group 6 showed 
marked improvement, in only one of whom, however, was this improve- 
ment lasting. In the second group of 16 the majority died within three 
to six months after treatment. In 6 of them death was preceded, how- 
ever, by a fairly prolonged period of improvement. Two patients with 
septic, malignant endocarditis, were apparently entirely cured^ by the 
treatment. The technique of the method consists in the creation of a 
subcutaneous pouch over the whole precordial area. A flatly curved 
incision is made through the skin and subcutaneous tissues over the 
upper portion of the chest under local anesthesia. Through this open- 
ing the tissues are elevated from the chest wall over a wide area and 
the entire inner surface of the pouch is carefully burned with a thermo- 
cautery, the margins of the incision alone being lightly burned. The 
flap is then sewed tightly into place. Marked pain is not produced as a 
sequel to tliis procedure. Elevation of temperature follows two or 
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tliree days after the operation but the fever usually subsides by about 
the eighth day. In some cases a secondar^’^ rise is observed. The opera- 
tion is followed in many cases by marked increase in the appetite and 
in the ability to sleep, both of which often continue for several months. 
A small collection of fluid may accumulate in the sack but this is usually 
absorbed fairly readily. In the cases in which absorption is slow improve- 
ment seems to be more marked. Embolic phenomena disappeared for 
periods of months in 3 patients. Postmortem examination failed to 
reveal any direct influence upon the endocarditic lesion. The author 
believes that although the method cannot yet be regarded as promising 
a cure it is nevertheless of marked value by reason of its capacity to 
relieve sjunptoms, to improve health and to prolong life in these patients. 
It also seems probable that one of the patients is permanently cured 
although it is yet too soon to be certain. Repeated application of the 
treatment may give better results and the same may be expected when 
earlier cases are treated. All of those in these two series had been under 
intensive treatment by the usual medical methods and had failed to 
show any clinical improvement. The author suggests finally that the 
method may be a useful adjuvant to the usual medical methods of 
therapy. 


Experimental and Clinical Observations on Dodekametbylendi- 
guanidin (SynthaUn B).— In the course of their investigations on the 
action of guanidin derivatives Notequnn and Wagnee (Klin. Wchn- 
sclir., 1928, 7, 1996) observed that the toxic as well as the therapeutic 
actions of these preparations were diminished and delayed by the 
addition of methyl radicals. In the present communication, they 
report on a series of experiments with dodekamethylendiguanidin which 
they have named synthalin B. Upon animals they find it dis- 
tinctly slower than s^mthalin, dekamethylendiguanidin, in its capacity 
to reduce the blood sugar. It is also materially less toxic although its 
toxic actions are qualitatively the same as those of synthalin. They 
have treated 150 diabetic patients with this new preparation and find, 
similarly, that its actions are the same in the human as those of syn- 
thalin differing only in intensity and rapidity of development. They 
recommend that the initial dose be 5 mg. three times a day and that 
this be raised within four or five days to a maximal dose of 15 mg. three 
times a day. They also recommend interruption of administration for 
one or two days after the drug has been administered daily for three or 
four days. These doses wull care for from 30 to 50 gm. of sugar. The 
action is so slow', how'ever, that a reduction in glycosmia often does not 
appear before the third day of the first course. The drug may be 
administered almost indefinitely upon the foregoing scheme. Its action 
in diminishing acidosis and acetonuria are similar to those of sjmthalin. 
Like synthalin, however, it is devoid of the trophic actions of insulin. 
Hence in greatly imdernourished or in exceedingly enfeebled patients 
the strength and nutrition of the patient should be restored by the 
administration of insulin and synthalin B may then be used for con- 
tinued treatment. While the seA'eral toxic actions of synthalin do appear 
with synthalin B the likelihood of their development is very much less 
and if they do develop they are of milder grade. No disturbance of liver 
function has been observed by the authors following its use. 
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The Monocyte in Active Tuberculosis.— Blackfan and Diamond 
{Am. J . Dis. Child., 1929, 37, 233) found in tlieir studies that 8 patients 
with steadily increasing monocyte-lymphocyte ratio died. In 3 patients, 
after an initial rise in the monocyte-lymphocyte ratio, the ratio was 
reversed and approached the normal ratio for the age. As the number 
of lymphocytes rose, it was noticed that the large young lymphocytes 
predominated. The changes in the blood preceded and pointed to the 
general improvement in the patients’ condition. From their observa- 
tions they feel that the degree of activity in tuberculosis is reflected in 
the peripheral blood of infants and children. A high ratio and the 
presence of epithelioid cells usually mean an active tuberculous infec- 
tion. An increasing monocyte-lymphocyte ratio and the persistence 
of a high absolute monocyte count signify extension of the process. 
Reyersal of the ratio or a fall in monocytes and an increase in lympho- 
cytes denotes healing lesions. In cases in which the diagnosis is 
questionable a study of the blood by the supravital technique may 
lead to a correct diagnosis. After establishment of the diagnosis supra- 
vital studies of the blood may be of prognostic value in indicating 
whether the lesion is progressing or undergoing regression. 


The Routine Use of the Vitamin B Factor in Infant Feeding.— 
Dennett {J. Am. Med. Assn., 1929, 92, 769) agrees with Macy and 
Hoobler, that cows’ milk and sometimes breast milk does not contain 
the most satisfaetory quantity of vitamin B ; therefore some vitamin B 
besides that contained in cows’ milk should be added as a routine 
procedure to the diet of all bottle-fed babies in much the same manner 
as cod-liver oil and orange juice are universally used. One-third ounces 
by weight or one level tablespoonful of wheat-germ sugar provides 
as much of the antineuritic factor as one quart of milk and as much 
of the antipellagric factor as ten ounces of milk. This sugar is most 
conveniently used, is more palatable and is more easily available than 
these. He feels that from one to three tablespoonfuls should be given 
daily to every bottle-fed infant throughout the first year of life. 

Acid-base Metabolism. — Schoenthad (Am,. J. Dis. Child., 1^29, 37, 
244) studied the effects of the administration of sodium chloride and of 
restriction of water on the total metabolism and the acid-base equilib- 
rium of the body. He found that the administration of sodium chloride 
in infants in addition to a regular diet and in the absence^ of water 
restriction resulted in an increase in the chloride concentration of the 
plasma, a moderate reduction of plasma bicarbonate, a tendency of 
the plasma reaction to become acid, changes in Bie water content as 
evidenced by protein concentration, a constant increiise in exciction 
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of bicarbonate in the urine with a shift in reaction toward alkalinity, 
a relative increase in excretion of fixed base over fixed acid, a decrease 
in Gyorgy coefficient in the urine and usually a slight or moderate febrile 
reaction. The feeding of a concentrated food with the restriction of 
water produced the same changes in the metabolism as did the adminis- 
tration of sodium chloride. The blood concentration was marked and 
fever was high and symptoms charaeteristic of alimentary intoxication 
were obsen^ed. These results indicate the possible danger of the in- 
discriminate use of salt solution in children suffering from anhjfdremia. 
The effect of this administration may be to increase the degree of 
acidosis and to prevent restriction of a normal acid-base equilibrium. 


The Physical and Mental Growth of Breast-fed and Artificially-fed 
Infants. — Hofer and Hardy (J. Am. Med. Assn., 1929, 92, 615) an- 
alyzed the infant-feeding history of 383 elementary school children. 
They foxmd that children who were artificially fed were, on the whole, 
physically and mentally inferior to the breast-fed. Except for height 
they ranked lowest in all the physical traits measured. From the 
standpoint of nutritional standards they were the poorest nourished 
group. They were the most susceptible to diseases of childhood. They 
were the slowest of all groups in learning to walk and talk. In mental 
development the artificially-fed ranked next to the lowest and the 
lowest were those breast-fed from ten to tv'enty months of age. Of 
the children with superior intelligence, the smallest percentage was 
found in the artificiaUy-fed group, and not a child of this group was 
classified as being exceptionally bright. In considering the two types 
of artificial foods most commonly used in these children, modified cows’ 
milk seemed to be a more satisfactory food from the standpoint of 
later development than unsweetened evaporated milk. The children 
who were breast-fed from four to nine months were definitely superior 
physically and mentally than all the other groups. Children who were 
fed exclusively on breast milk longer than nine months, although they 
seemed to develop at a normal rate physically, were the lowest group 
in mental development. 


Observations on the Use of Irradiated Ergosterol in Active Eickets.— 
Sober and Clama-N {Arch. Pediai., 1929, 46, 1) administered ergosterol 
and found there was a decided improvement in the general well being, 
the appetite, the digestion, the color, the general beha^nor, the anima- 
tion and muscle tone. Craniotabes disappeared in two weeks and open 
anterior fontanelles diminished in size from four to tvm fingers in six 
weeks. The laboratory findings demonstrated a definite increase in 
the blood phosphorus to a normal level. Roentgenography showed a 
progressive calcification at the epiphyses and diminution of cupping and 
fraying. The irradiated ergosterol which was used was a 1 per cent 
solution of a commercial product not on the market. At first, large 
doses were used, but later relatively smaller doses were tried, and the 
results with these equalled those obtained with the larger doses. No 
untoward effects were noted either in large or small doses. They felt 
that the irradiated ergosterol is a powerful and reliable specific agent for 
active rickets, but as it is not biologically standardized it is safer to 
use smaller rather than larger doses. They feel that from the stand- 
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point of vitamin D it promises to supplant cod-liver oil and ultra- 
violet therapy, although cod-liver oil will still find its usefulness for 
its fat vitamin A content and ultraviolet therapy will be used for the 
general tonic^ effect and improvement of general metabolism. It was 
noted that in tlie fractures occurring in rachitic infants, callous 
formation' and calcification were hastened by this therapy. It was 
used in a limited number of premature babies and also for Ae preven- 
tion of rickets in a small number of cases and the authors feel that it 
will replace cod-liver oil for these purposes. They feel that in the 
treatment of tetanj^, irradiated ergosterol will probably replace the use 
of calcium salts and parathyroid extract because of its greater ease of 
administration. 


The Relation of the Altitude of the Sun to its Antirachitic Effect.— 
Tisdall and Brovt^ (J. Avi. Med. Assn., 1929, 92 , 860) say that a 
marked increase occurs in the antffachitic effect of sunshine when the 
sun reaches an altitude of 35 degrees or more. A study of the geo- 
graphic distribution of rickets shows that rickets is uncommon or exists 
chiefly in a mild form in those places where the minimum seasonal 
altitude of the sun is not below 35 degrees. On the other hand, severe 
rickets is met principally in those cities where the altitude of the 
sun is below 35 degrees for some months of the year. The period of 
the year during which rickets will probably develop can be calculated 
for any city. The duration of tiffs period may be altered by preven- 
tion of exposure of patients to highly effective sunshine on account of 
of unfavorable spring weather or other factors. 
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Absorption of SaUcylic Acid by the Human Skin.— Leslie-Roberts 
{Brit. J. Dermal, and Syph., 192S, 40, 325) claims that absorption of 
drugs by the human skin has been demonstrated in the ease of nicotin, 
aconite (Macht) and atropin. Friction brings about the absorption 
of mercury; but the number of other drugs actvially absorbed ydthout 
injury to the skin is small. In 62 cases studied by the author foi 
absorption of pure synthetic salicylic acid through the skin, using a 
new colorimetric method, 48 showed the presence of the drug in the 
urine. Alcohol, water and vaseline were used as vehicles, and the 
concentration of the drug in the vehicle ranged from 3 to 50 per cent. 

VOL. 177 , NO. 5 .— M.VT, 1929 25 
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Definite evidence of absorption from areas as small as 1 to 2 square 
inches with a 50 per cent ointment were obtained. In two and a half 
hours 0.416 per cent salicylic acid was obtained in the urine from an 
area 4 by 5 inches. Alcohol favors penetration in proportion to its 
concentration. The absorption of the drug from aqueous solution 
reverses previous conclusions as to the absorption by the skin of drugs 
dissolved in this medium. The colloids of the connective tissue absorb 
the drug. Solid keratin, while impervious to salicylic acid, acts by an 
extraordinary adsorbing power, permitting a supersaturated solution 
to form on the skin smlace. It is suggested that cholesterols are 
instrumental in the transposition of the drug. 


Histochemical Studies on the Localization of Lipoids in the Skin.— 
St. Wahi/’s {Arch. f. Dermat. v. Syph., 1928, 156, 303) studies indicatfe 
that lipoids are most abundant in the skin of the scalp and axillos, 
and least abundant in the hairless regions. They are localized largely 
in the sebaceous glands and epidermis and least abundant in the sweat 
glands and hair shafts. The observations are of interest in view of 
Jaffe’s tlieory that cholesterin and lipoids are necessary to the growth 
and nutrition of hair. The author’s observations do not support the 
belief that the skins of patients with high cholesteremia have a high 
cutaneous cholesterol or lipoid content. 


Studies in Agglutinin Titer for Staphylococcus Through Specific and 
Nonspecific Vaccine Injection.— Michael (Arch. /. Derm. w. Syph., 
1928, 156, 260) finds that normal blood serum agglutinates staphylo- 
cocci in a concentration of 1 to 10 to 1 to 40. In furunculosis this 
concentration decreases to 1 to 1000 to 1 to 2000. The intracutaneous 
or intravenous injection of vaccine raises the titer to from 1 to 2000 to 
1 to 10,000, whereas the subcutaneous injection of the vaccine raises 
it only to 1 to 400 to 1 to 800. The inflammatory reaction of the skin 
is believed to be responsible for the antibody formation. The eft’ect is 
not specific, for similar methods of injection, using arthigon in gonor- 
rheic patients, give rise to a similar increase in titer of serum agglutinins 
for staphylococci. 


Does the Gennerich-Milian Reactivation of the Wassermaim Reac- 
tion Exist?— Boas and Portman {Arch. f. Derm. u. Syph., 1928, 156, 
308) find that by running a series of controls which had not received a 
preliminary salvarsan injection, parallel to a series which did, no 
true provocative or activating effect could be demonstrated, the fluctua- 
tions in the series of tests (Kahn and Meinecke techniques included) 
being almost identical in both series. 


Hypersensitiveness to Chinons.— Mayer {Arch. f. Derm. u. Syph., 
1928, 156, 331) believes he has traced the sensitization phenomena 
involve;! in fur dye and photographer’s dermatitis to the chinon group 
in these compounds. Azo dyes are reduced by the living cell and 
tlius act in cell respiration as oxidation equivalents. Aminophenol 
and phenylendiamin are intermediate stages in the formation of the 
chinons, which are the true offenders and act as the "antigens” in the 
cutaneous reactions. 
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Vaginal Hysterectomy.— Although there are many gynecologists in 
this country who frequently perform hysterectomy by the vaginal route, 
it must be admitted that by far the larger number of hysterectomies are 
performed through an abdominal incision. Those who routinely per- 
form abdominal hysterectomy probably often wonder why the vaginal 
route would be selected by any surgeon as the method of choice. For 
the benefit of these men, let us review briefly the article by Petit 
{Am. J. Surg., 1928, 5, 252) of Paris, who reports a series of 123 con- 
secutive vaginal hysterectomies with no mortality. He performs the 
operation under visual control without the use of clamps. The advan- 
tages which he claims for this method are that it produces a minimum of 
shock, reduces the danger of infection, simplifies the postoperative 
course, produces no. abdominal scar, reduces the likelihood of the 
production of adhesions and reduces the time consumed by the opera- 
tion. He believes that this type of operation is indicated in patients of 
advanced age or in a cachectic condition, especially in patients who have 
myomas of average size or total prolapsus after the menopause. The 
vaginal route is contraindicated, however, when the myoma is of exces- 
sive size or in cases in which myomectomy should be performed and also 
where there are extensive adhesions or coincident disease of the appendix. 


Comparison o£ Salpingography with Tubal Insufflation.— The question 
has undoubtedly arisen in the minds of many conservative practitioners 
as to the relative merits and dangers of visualization of the Fallopian 
tubes by means of the Roentgen ray after the injection of iodized oil 
and the more simple peruterine tubal insufflation with carbon dioxid 
gas. Probably no gynecologist is more qualified to express an opinion 
on this subject. than Rubin {Radiology, 1928, 11, 115), who has been 
identified with this type of work for many yeai’s and for ■v\'hom the latter 
test is named. He states that the chief value of lipiodol in gynecology 
is the aid it offers in radiographing the point of obstruction in the tube 
and of distinguishing submucous myomata of .the uterus. Its disad- 
vantages may be briefly stated. It remains for a long time in the sealed / 
tube and in the peritoneum. In some cases he has found it in the tube 
over six months after its introduction. The patient should be warned 
of the presence of the lipiodol because it can cause confusion in case a 
ureteral stone is suspected. It may cause serious irritation and it 
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requires t%vo workers, an expert roentgenologist and a gj'necologist. 
It is not infallible, since when it fails to pass the tubes into the peritoneal 
ca'vity it does not necessarily indicate tubal impaction but this may be 
due to an insufficient amount ha^dng been injected for that particular 
case or spasm may intercept it at the uterine horn. only the 

uterine ca^^ty is outlined by the lipiodol it is impossible to say whether 
the tubes are obliterated throughout or only at the intramural portion. 
On the other hand, carbon dioxnd insufflation demonstrates tubal 
patency as well as nonpatenC3^ The gas is rapidlj" resorbed and leaves 
no trace in the peritoneal caAuty. It is practically an iimocuous pro- 
cedure, simpler to perform and less troublesome to the patient than the 
lipiodol injection and can be repeated vdth greater safety. It is an 
office procedure without risk when carefull3’- carried out, requiring but 
one operator. Its diagnostic value with respect to tubal closure is equal 
to lipiodol and the test can be repeated at stated intervals mth the 
greatest simplicit3x With increasing experience it enables one to 
diagnosticate the important points of obstruction in the tube lumen. 
It is superior to lipiodol in demonstrating tubal spasm, which can be 
graphicall3’^ recorded b3' the k3Tnograph. In doubtful cases and in 
those where operative relief of tubal obstruction is desired, h3'stero- 
salpingograph3' ma3' be resorted to. The contraindications are the 
same for both methods and in those selected cases where they are 
combined. 


OTO-EHINO-LABYNGOLOGY 

UNDEn THE CHAHGE OE 

deWAYNE G. RICHEY, B.S., M.D., 

JIERCr HOSPITAL, PITTSBERGH, PA. 


{Concluded from April issue.) 

“Aspiration” Experiments.— For man3'^ centuries the conception of 
Hippocrates — that aspiration of blood and mucus is tlie cause of 
pulmonar3' abscess — was accepted generally; and there seems to have 
been little or no doubt as to the aspirator3'- origin of postoperative 
abscess of lung in the minds of the older surgeons, who based their 
opinions largel3^ on clinical observations. In ^dew of this tradition, it 
is interesting to note that the earb* endeavors to create experimental 
pulmonar3' abscess b3’^ means of intratracheal inoculation were unsuc- 
cessful, (Aschner,^® Lambert and Miller'^ and Cutler and others.”'^®-^) 

Kline®® was able to cause gangrene of the lungs of guinea pigs and 
rabbits b3’^ the intrabronchial instillation of fusospirochetal-containing 
material from a carious tooth. He interpreted his results as indicating 
that the aspiration of these bacteria from oral lesions of human beings 
ma3* lead to a gangrenous process of the pulmonary tissue. Later, 
Kline’® emphasized the importance of differentiating gangrene from 
ahsccss. 
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It remained for Smith*® to induce abscesses in the lungs of mice, guinea 
pigs and rabbits by the intratracheal injection of bloody material 
obtained from the teeth of patients suffering with modei*ately severe 
pyorrhea. Pointing out that lung abscesses in man commonly contain 
two or more of such bacterial types as spirochetes, fusiform bacilli, 
cocci or vibrios. Smith concluded that infected material from the mouth 
accounted for most instances of pulmonary abscess. 

Interpreting tlie absence of postoperative lung abscess in 3500 
tonsillectomies — performed under light ether anesthesia and with rigid 
precautions to prevent aspiration of blood and mucus— as an argument 
favoring tlie aspiratory route of infection, Crowe and Scarff,*® after 
repeated trials, succeeded in producing chronic lung abscesses in dogs 
by the introduction through a bronchoscope of a pledget of cotton 
saturated with fresh scrapings from human pyorrheal cavities. Analo- 
gous pulmonary lesions were obtained in two dogs following the placing 
of similar material in a frontal sinus. Inasmuch as the use of other 
bacteria failed to induce the same reaction, the authors suggest that the 
spirochetes in the pyorrheal lesions may have a specific role in the forma- 
tion of abscesses of lung. 

Simultaneously, Allen'** reported the reproduction of multiple 
abscesses in canine lungs following the instillation into the bronchi of 
warm pus from patients with chronic pulmonary abscesses. Moreover, 
the author learned that obstruction of a bronchus was an important 
factor in the causation of the abscesses. 

Lately, Joannides,^ by introducing an admixture of fresh blood and 
human pulmonary abscess sputum into the bronchi of fourteen dogs, 
induced abscesses in ten of them. He considers as factors of great 
import in the production of pulmonary suppuration: (1) the abolition 
of the pharyngeal and cough reflexes in general anesthesia; (2) the 
presence of mucus or blood in the mouth during anesthesia; (3) the 
presence of “fuso-spirochsetse” in the buccal cavity; (4) the presence of 
chronic infection in the nose, mouth and paranasal sinuses; (5) the 
physical properties of the aspirated material; (6) the action of the cilia 
which clear the trachea and bronchi by rhythmic movement; (7) the 
specific immunity in the lung against certain bacteria, as for example 
staphylococci. Joannides agrees with Allen^* and Myerson^®’^^ that 
failure to expel aspirated material is more important than the aspiration 
itself and cites some recent investigations by FiloV® who succeeded in 
producing abscesses in lungs of rabbits by intratracheal inoculation of 
fusospirochetal-laden material, which was caused to be retained there 
by the use of lipiodol. 

Practically all of these experiments were performed on animals, 
anesthetized with ether. The influence of ether narcosis as a contribu- 
ting factor to postoperative pulmonic infections is an old clinical obser- 
vation and has been confirmed experimentally by Hoelscher,"*® who found 
previously-stained oral secretions, capable of producing pneumonitis, 
to be constantly present in the tracheobronchial tree of etherized 
animals. Corper^^ and his associates^* observed that, under etheriza- 
tion, nasally-instilled fluids were inhaled readily by dogs and rabbits 
placed in a horizontal plane, whereas such aspiration did not occur in 
nonanesthetized animals. Furthermore, the recent experiments of 
Lemon^® on etherized dogs showed that dyes, or barium suspension, 
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slowly administered orally, were drawm into the lower air passages 
except when the head of the animal was at least 28.75 cm. lower tlian 
the feet; and that, in accordance with CorperV’' findings, aspiration 
could not be demonstrated in nonetherized dogs. Lemon concludes 
tliat "postoperative pulmonary infections may be explained, in part at 
least, as a result of infection carried to the lungs in oral secretion, which 
has been aspirated by the force of the air current when the chest expands, 
in patients whose protective mechanism has been disturbed” — a point 
also emphasized by Myerson,'*®*'*^ Allen,^^ Joannides^" and Pilot.'*® 
These results are of interest when compared with those of Laughlen® 
who found a peculiar microscopic cellular reaction to intrabronchial 
droplets of liquid albolene in the lungs of infants dying of broncho- 
pneumonia. The albolene had been placed into the nares as a routine 
procedure. In addition, Laughlen was able to reproduce a similar 
pathologic picture ex-perimentally in animals. Intructive observations 
have been made on two occasions by Myerson,'*®-®* by Daily and Daily ,®- 
and by Vail,®® all of whom, by bronchoscopic examination of etlierized 
persons immediately after tonsillectomy, found blood in the tracheo- 
bronchial tract in 79, 76, 78 and 62 per cent of their cases, respectively. 
On the other hand. Herb’s** study of the effects of anesthesia on the lungs 
led her to believe that under ordinary conditions properly administered 
ether is not any more likely to produce pulmonary complications than 
a local anesthetic. 

Evidently believing that local anesthesia precludes or .minimizes tlie 
possibility of aspiration, advocates of the "embolic” theory have pointed 
out that posttonsillectomic abscesses of lung have been reported in as 
high as 19.3 per cent of cases operated upon \yitli tlie aid of a local 
anesthetic (hloore*®) ; and that in some clinics (Gottstein,®* Henle®® and 
Mikulicz®®) more pulmonary complications occurred with local tlian with 
general anesthesia. 

Contrariwise, Ochsner and Nesbit®® have demonstrated that local 
anesthesia did interfere with the normal protective reflexes in over 600 
cases of bronchography, done according to tlie "passive technic,” and 
tliat aspiration did occur follovong the cocainization of the pharynx. 
Surmising tliat the same condition might prevail in local anesthesia for 
tonsillectomy, they learned that in five individuals, so cocainized locally, 
attempts to swallow iodized oil resulted in its entry into the trachea and 
bronchi instead of into the esophagus. The autliors believe that tlieir 
observations supply the missing link of evidence in support of tlie 
"aspiration” theory. 

Interested in the same problem, Iglauer®® noted blood in the larynx or 
upper trachea in 19 of 50 patients examined immediately after “local 
tonsillectomy.” Inasmuch as in Ochsner and Nesbit’s®® series the 
patients had been instructed to swallow after being given tlie iodized 
oil, Iglauer observed the course of the lipiodol, slowly introduced into 
tonsillar fosss after local tonsillectomy, without giving the 5 patients 
anj’^ instructions; and by fluoroscopic examination found some of the 
lipiodol in a bronchus in 2 cases, showing that “under ordinary tonsil- 
lectomy conditions blood enters the tracheobronchial tract in some, but 
not all, cases.” 

Retrospector’s Note. — From these observations it is clear that 
pulmonary abscesses have been produced in the experimental animal 
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following the introduction of infected material into the respiratory 
passages and into the venous circulation. Voluminous data have been 
presented in favor of, and contrary to, the tenets of botli the ^'aspira- 
tion” and "embolic” theories. In the light of our present knowledge 
of the subject it would seem fair to assume tliat postoperative abscesses 
may result from infectious agents which arrive at the lung from the 
operative site by way of eitlier the tracheobronchial, or the cardio- 
vascular, route. 

Irrespective of tlieir controversial significance, these investigations 
have disclosed many factors, the avoidance of which should point the 
way to a reduction in the number of cases of postoperative abscess of 
lung: that is, improper anesthesia; failure to minimize or prevent aspira- 
tion of blood and mucus; pathologic processes which interfere with the 
physiologic meclianism of respiration and consequently favor retention 
"of inspired infectious material; infection (especially fusospirillary-laden 
lesions) in the upper respiratory passages; infection in the operative 
field; undue operative trauma, and mass ligation of tissues. 
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The Cancer Cell in the Practice of Medicine.— For many years 
MacCarty (Radiology, 1928, 11, 379) has sought for earlier histopatho- 
logic evidence of malignancy than that commonly known. Often he 
has seen a suspicious condition, characterized by replacement of normal 
cells with undifferentiated cells, which has been designated secondary 
cytoplasia. Since these cells were within the glandular acinus or tubule, 
a diagnosis of malignancy was not warranted, at that time. Neverthe- 
less, MacCarty believes that all cell conditions which show an analogy 
to cancer should be radically attacked, for if one waits for the typical 
histologic criteria of cancer it will be too late. 

Diverticula of the Stomach.— A case of diverticulum of the posterior 
wall of the stomach, near the cardia, is reported by Kalbfleisch 
J. Roent. and Rad. Ther., 1928, 20, 218). It produced no gastric or 
other clinical symptoms, and is therefore supposed to be congenital. 
The diagnosis was made by roentgen examination, alone. Due to the 
uncertainty of clinical symptoms, the preoperative diagnosis of diver- 
ticula of the stomach rests on the roentgen examination. Kalbfleisch 
lays stress on the roentgenoscopic examination in the upright and 
supine positions and especially in the oblique views. Decision as to 
treatment depends on the symptoms. No definite rules can be laid down. 
It should be kept in mind, however, that every diverticulum is poten- 
tially liable to the development of cancer. 
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In the same issue (p. 224) Bernstein reports an instance of diver- 
ticulum on the lesser curvature one inch below the cardia. The patient, 
a woman, complained of attacks of pain in the lower right dorsal region 
accompanied by nausea and vomiting. The cholecystogram was normal 
and a barium meal revealed tbe pocket. Its appearance resembled that 
of perforated ulcer, and, as no mention is made of proof by operation, 
the reader cannot dismiss this possibility. 

Radiologic Treatment of Carcinoma of the Cervix.— As a competi- 
tor of surgery, asks Gelpi (Radiology, 1928, 11, 403) what has radiation 
to offer? He answers that radiation by deep therapy does not seem to 
be well adapted for the purpose and has not come into popular favor, 
but as an adjunct has a definite field of usefulness, particularly in the 
control of metastasis extending over large areas. Radiation with 
radium, however, is especially suitable for the treatment of cervical 
carcinoma, and the last few years have seen many converts from the 
ranks of surgeons. As to curability, Clark, of Philadelphia, one of the 
converts, has compiled statistics showing that radium gives a curability 
of 43 per cent as against 39.5 per cent by radical operation. The salvage, 
therefore, is practically equal, but the great difference lies in the primary 
mortality. 

Ultraviolet Ray for Secondary Anemia. — At Iowa State College, 
JoNGEWAARD (Arch. Physiol. Therap., X-ray and Rad., 1928, 9, 504) has 
noted that about two-thirds of the girls coming to the clinic have secon- 
dary anemia, the hemoglobin ranging from 50 to 70. In all such cases the 
girls are urged to drink milk, eat largely of food containing iron, go to 
bed early and be out of doors as much as possible.' When deemed neces- 
sary, treatment with the ultraviolet ray is given, beginning with an 
exposure of one minute and increasing until at the end of three or 
four weeks an exposure of fifteen minutes is applied to each side of 
the body. Patients thus treated have a marked increase of hemo- 
globin in from four to eight weeks. Altliough the work has not 
been extensive, Jongewaard believes that ultraviolet light may be given 
first place in the treatment pf anemia, with food treatment a close 
second. A combination of the two seems ideal, since it is evident that 
sunshine is part of nature’s mechanism for promoting the assimilation 
of iron. 


Nonmalignanfc Tumors of the Duodenum.— Golden (Am. J. Roent- 
genol. and Rad. Therap., 1928, 20, 405) has found 17 instances of non- 
malignant tumors of the duodenum recorded in the literature and 
gives details of 2 cases personally observed. The ages of the 19 
patients ranged from eleven days to seventy-five years. jMost of the 
tumors were adenomas, a few were myomas, one was a hemangioma and 
one was a lymphangio-endothelioma. Symptoms suggestive of duod- 
enal ulcer with hemorrhage were noted in many of the cases. In Gol- 
den’s cases, as in several others, the Roentgen ray examination disclosed 
a rounded central filling defect in the duodenal bulb. Golden thinks 
that such a defect associated with a six-hour gastric retention may be 
considered as evidence of a growth arising in the stomach and prolapsing 
into the duodenum while the absence of such retention would point to a 
growth arising in the duodenum itself. 
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I 

Principles of a Rational Penal Code.— Glueck {Mcni. Hyg., 1929, 
13, 1) ^e^^ews the modern trend in investigation and reconstruction of 
the penal code with special attention to the recommendations of the 
Italian Penal Code Commission headed by Professor Enrico Ferri and 
the Fascist Penal Code prepared largely by Signor Rocco. From this 
consideration he organizes as the basic principle of legal procedure the 
follovdng: “Society should utilize every scientific instrumentality for 
self-protection against destructive elements in its midst, with as little 
interference with the free life of its members as is consistent with such 
social self protection.” Some such basic prinicple, he feels, is required 
in order to ^ve coherence to the law because the older standards 
and principles on which laws are based are no longer pertinent to the 
situation. In modern society it is necessary to discard the old con- 
ception of punishment on the basis of just retribution or requittal of 
wickedness. He styles this principle as “sublimated social vengeance.” 
Also the “expiative theory” must be discarded for the reason that 
expiation lies within the province of religion and not the province of 
criminal law. He agrees in principle with Dr. William A. White and 
Dr. M. Hamblin Smith that our attitude of hatred toward the criminal 
is a cultivated one in the nature of making the criminal a handy scape 
goat upon which one can transfer his feeling of his own tendency to 
sinfulness. He believes that utilitarian justifications of punishment are 
real and should not be lightly discarded in that the threat of arrest has 
a deterrent influence and the memory of past punishment has a preven- 
tive effect. These should be strengthened rather than weakened by 
rational modification of the penal code because imder the existing system 
the criminal knows in advance the chances of probation and the length 
of imprisonment as related to contemplated crimes and he knows that 
at a certain time he will be given his freedom regardless of improvement 
or further deterioration. Therefore, the author proposes that we shift 
the emphasis from the isolated criminal act to the personality of the 
offender so that “for an offense relatively venial in itself, it is con- 
ceivable that a socially dangerous personality may remain incarcerated 
for life; and for one relatively serious it is likewise conceivable that a 
person who has profited by institutional or extramural treatment and 
gives reasonable scientific promise of permanent rehabilitation will be 
given his liberty after a comparatively short period. The vital element 
of the possibility of life-long incarceration if the individual is shown by 
scientific investigation to require it, may reasonably be expected to 
reinforce the natural deterrent effect of the threat of imprisonment.” 
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Nevertheless, the author believes that punishment is only one of the 
devices that can be utilized in tlie correction of crime and that fear is 
not the only motive of conduct and probably not the most effective 
motive to appeal to in altering behavior. He calls attention to the trend 
toward individualization manifested in recent years by the classification 
'of crimes into variations of degree and the “indeterminate sentence” 
movement, but considers these ineffective and inadequate. He criticizes 
witli justice Ferri’s recommendations for a schedule of “conditions of 
dangerousness” and “conditions of less dangerousness” in that the 
dangerousness of the criminal is but one feature of his personality make- 
up and that this principle does not recognize the social justice of con- 
structive rehabilitative work on the basis of individual case study and 
need. From these considerations he draw’^s his second principle, “The 
legal and institutional provisions for the protection of society must be 
based not so much upon the gravity of the particular act for wliich an 
offender happens to be tried as upon his personality — that is, upon his 
dangerousness, his mental and social history, his personal assets, and his 
responsiveness to penal correctional treatment.” He considers that 
Ferri errs also in drawing up a minute schedule for the estimating of the 
degrees of dangerousness. He then sets forth four principles of pro- 
cedure in sentencing criminals: “(1) The treatment (sentence imposing) 
feature of the procedure must be sharply differentiated from tlie guilt- 
finding phase. (2) The decision as to treatment must be made by a 
board or tribunal specially qualified in the interpretation and evalua- ■ 
tion of psychiatric, psychologic, and sociologic data. (3) The treat- 
ment must be modifiable in the light of, scientific reports of progress. 
(4) The rights of the individual must be safeguarded against possible 
arbitrariness or other unlawful action on the part of the treatment 
tribunal.” For these purposes he would turn from criminal law to 
administrative law for the necessary machinery and considers that 
certain modifications in substantive law may be expected to result from 
this basic change in procedure, and these, together with the truly inde- 
terminate sentence provision and improvements in penal correctional 
practice, would facilitate the work of the treatment body. 
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The Speed of Appearance of Antibodies.— The general opinion has 
been that a considerable time elapses between the introduction of an 
antigen and the appearance of specific antibodies in the body fluids. 
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Ramon (Compt. rend. Soc. de biol., 1928, 99, 1295) after subcutaneous 
injections of horses with filtrates of formolized cultures of Bacillus 
pestis was able to demonstrate in less than ten hours the presence in 
the blood serum of flocculating antibody. The author considers that 
this demonstration helps to explain the rapid “ local immunity ” obtained 
after the use of culture filtrates (Besredka). 


Conjunctivitis of the Newborn.— The term ophthalmia neonatorum 
is so closely associated in our minds with the gonococcus that a 
report by Thomas (J. Infect. Dis., 1928, 43, 306) in which the causa- 
tive agent in 100 cases was ah atypical Staphylococcus aureus is of 
particular interest. The atypical characters were particularly the 
plemorphism of the cocci and the appearance of metachromasia with 
the smaller cocci staining Gram negative and the larger positive, seen 
in direct smear and in cultures, and in reactions with carbohydrates 
and pathogenicity for animals. Staphylococci identical to those recov- 
ered from the eyes were cultured from a large bottle of supposedly 
sterile olive oil used by the nurses to cleanse the skin of the infants and 
also from a dish of saturated boric acid solution used to bathe the 
breasts and nipples of the mothers before the infants were fed. It was, 
therefore, considered that the infection was probably thus transmitted. 


Undulant Fever.— Ever since the close relationship between the 
human, Bacillus melitensis (Bruce, 1887), the bovine. Bacillus abortus 
(Bang, 1897) and the porcine variety has been recognized, the greatest 
interest has been aroused in human infections by any member of this 
group. It is of great importance from the epidemiologic point of view 
to have detailed information about patients with this infection many 
of whom have undoubtedly in tlie past been diagnosed as atypical 
typhoid fever, influenza or even tuberculosis or malaria or have remained 
undiagnosed. A recent report on undulant fever in New York State 
by Gilbert and Coleman (J. Infect. Dis., 1928, 43, 273) brings most 
important evidence in support of the view that raw cow’s milk is a 
frequent source of the infection in this country. The three types of 
bacteria are believed to be only varieties of the same microorganism 
which has become slightly modified by its more recent host and the 
disease produced should be diagnosed undulant fever. The above 
report is only one of a long list by American investigators and the 
European workers are of the same opinion so that it has been suggested 
by Cerruti (J. Trap. 'Med., 1927, 30, 230) that the name of the micro- 
organism be Brucella melitensis-abortus, Bruce, 1887. 


Intranuclear Inclusions in Yellow Fever.— Torres and others {Comp, 
rend. Soc. d. hioL, 1928, 99, 1344, 1655, 1660, 1669, 1671) have issued a 
series of short notes upon some observations which they have made upon 
the tissues of monkeys infected with the virus of yellow fever obtained 
in Brazil. These authors describe acidophilic intranuclear inclusions 
arising in the liver cells of the infected animals. These inclusion bodies 
closely resemble those described by Goopasture and others, in herpes. 
The inclusion bodies consist of minute granular masses aggregated 
within the enlarged and ballooned nuclear membrane, within which the 
chromatin elements appear to have suffered dissolution. Their pres- 
ence further supports the suggestion that yellow fever is a virus disease. 
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•ONDER THE CHARGE OF 

MILTON J. ROSENAU, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HTQIBNE, HARVARD JIEDICAL SCHOOL, 

BOSTON, MASSACHHSE'rt’S, 

AND 

GEORGE W. McCOY, M.D., 

DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE. 

WASHINGTON, D. C. 


Experimental Transmission oi YeUovi Fever to Laboratory Animals. — 
Stokes, Bauer and Hudson (Avi. J. Trop-. Med., 1928, 8, 103) report 
the results of experiments wliich they believe lead to the conclusion 
that yellow fever in West Africa has been successfully transmitted to 
monkeys of the species Macacus rhesm. Although the strain of the 
virus with which these experiments were carried out originated from a 
very mild and clinically almost undiagnosable case in an African, tlie 
following evidence supports the conclusion that this virus is that of 
yellow fever: (1) It was obtained from a case occurring during an 
epidemic. (2) It is transmissible from man to monkey, as well as from 
monkey to monkey by injection of blood or serum. (3) It is trans- 
mitted by mosquitoes of the species Aedes aegypti. (4) It is filtrable 
when in the circulating blood. - (5) Convalescent serum from a severe 
case of yellow fever in doses of 0.1 cc. protects monkeys against infection 
with this virus, while 2 cc. of normal human serum fails to give any 
protection. (6) The clinical symptoms and the pathologic changes 
produced by this virus in rhesus monkeys are similar to those in human 
yellow fever. (7) At the close of the studies with this strain two addi- 
tional strains of the virus were obtained, both from fatal cases of 
yellow fever in Europeans, in which the diagnosis was verified by post- 
mortem findings. Blood from each of these patients injected into 
rhesus monkeys produced fatal mfections. From one of these two 
patients the disease was also . transmitted to monkeys by means of 
mosquitoes. The clinical course of the disease and the lesions produced 
by these two strains were similar to those caused by the strain which 
originated from a mild case and with which most of the work was done. 


Susceptibility of Eskimos to the Common Cold and a Study of their 
Natural Immunity to Diphtheria, Scarlet Fever and Bacterial Filtrates. — 
Heinbecker and Irvine-Jones {J. Immunol., 1928, 15, 395) state that 
Eskimos are very susceptible to upper respiratory infections on contact 
with the outside world. Ordinary bacterial infections rarely occur. 
Diphtheria and scarlet fever are unknown clinically and in a group of 
about 50 subjects all were negative to the Dick test and all tlie adults 
were also Schick negative. Children up to the age of twelve years were 
invariably Scliick positive. Three serums were found to contain anti- 
toxin botli for diphtlieria and scarlet fever. It is, therefore, concluded 
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that tlie immunity to the disease and the negative skin tests depend 
upon the presence of antitoxin. This is interpreted as being due to a 
natural Iiereditary immunity dependent upon some nonspecific antitoxic 
mechanism. Skin reactions with filtrates of streptococci isolated from 
cases of rheumatic fever were mildlj-^ positive in a small percentage of 
cases. Neutralizing antitoxin was demonstrated in all three sera, but 
it was not invariably present for all three toxins. The Eskimos showed a 
I)igh percentage of positive reactions when tested with a Staphylococcus 
aureus filtrate. 


PHYSIOLOGY 


PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OF MARCH, 1929 


Hemoglobin Maintenance upon Synthetic Diets.— By D. L. Drab- 
kin and C. S. Waggoner (from the Department of Physiological 
Chemistry, School of Medicine, University of Pennsylvania, Phila- 
delphia). Five dogs, fed upon the Karr-Cowgill diet' for periods of 
six to eighteen months maintained their hemoglobin at fairly constant 
normal levels. Sixteen grams (the quantity fed per kilogram body 
weight) of this synthetic ration were found to contain 0.052 mg. of 
copper. The copper was determined by the potassium ethyl xanthate 
method.^ In the nutritional anemia ex'periments of Hart and his 
associates® 35 cc. of milk consumed by a rat per day contained 0.01 mg. 
of copper. For a 50-gm. rat this represented 0.2 mg. copper per kilo- 
gram body weight. Therefore, in respect to the ingestion per kilogram 
of body weight, the amount of copper in the diet fed to our dogs was 
approximately one-fourth that supplied to Hart’s rats on the whole 
milk (anemia-producing) ration. The hemoglobin maintenance levels 
of our dogs and the speed of recovery after single large bleedings were 
not influenced by the addition of CuS 04 to the diet, raising the level of 
copper fed daily to 1.3 mg. per kilogram of body weight. The method 
of feeding the ration to which copper had been added was slightly 
modified to avoid the possibility of incompatibility between tlie CuS04 
and KI in our salt ration {i. e., formation of insoluble Cul). Further- 
more, analysis of the excreta for copper indicated that most of the 
copper administered was retained by the animal. 

It was of interest to determine the source of the copper in our original 
diet. Sm-prisingly, analysis of the individual salts in the ''salt mixture" 
proved negative, while the copper content of the commercial casein 
(the protein component of the ^et) and vitavose (used as the source of 
vitamin B) accounted for the total copper. Modifying the Karr- 
Cowgill diet by using coagulated egg albumin as the protein and Harris 
yeast concentrate and dry brewers’ yeast as the sources of water-soluble 
vitamins and with other slight changes we constructed a “copper-free” 
synthetic diet suitable for rat-feeding experiments. By the addition of 
CuS 04 to this diet, we had two similar syntlietic rations complete in 
all known dietary essentials and different only in the presence of copper. 
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When fed ad lihidmn approximately 10 gm. of synthetic diet was con- 
sumed per rat per day. In several analyses of 10 to 20 gm. samples of 
diet by the xanthate method, which is sensitive to 0.01 mg., no copper 
was found in the ration designated as copper-free. The small quantity 
of copper added to the copper-free ration in making up the copper- 
containing diet was quantitatively checked the xanthate method. 

Most of the rats used were of a " skin-parasite-free” strain. They 
were kept in a special room in individual cages. The possibility of 
copper contamination of the rats upon the copper-free ration was 
eliminated. The animals were placed upon the special diets at the age 
of twenty to twenty-four days. The growth, general appearance and 
hemoglobin maintenance were normal in the rats on the copper-contain- 
ing and also in those on the copper-free diet. Five rats upon a whole- 
milk diet developed a severe anemia. This anemia was promptly cured 
by placing these rats upon the copper-free synthetic ration. It should 
be mentioned that diarrhea invariably accompanied milk feeding and 
in turn of the milk rats growth, which had been retarded, was promptly 
resumed on the copper-free diet. 

Further experiments are in progress. 

t Cowgill, G. R.: J. Biol. Chem., 1923, 56, 725. 

- Scott, W. W. ; Standard Methods of Chemical Analysis, New York, 1917, p. 165. 

* Hart, E. B., Steenbock, H., Elvehjem, C. A., and Waddell, J. : J. Biol. Chem., 
1925, 65, 67. Hart. E. B., Elvehjem, C. A., Waddell, J., and Herrin, R. C.: J. 
Biol. Chem., 1927, 72, 299. Hart, E. B., Steenbock, H., Waddell, J., and Elvehjem, 
C. A.: J. Biol. Chem., 1928, 77, 769, 777, 797. 


The Relation of Climbing Fibers to Purkinje Cells in the Cerebellar 
Cortex.— W. H. F. Addison (from the Department of Anatomy, Uni- 
versity of Pennsylvania). The nerve fibers entermg the gray cortical 
substance of the cerebellum end as climbing terminals and mossy ter- 
minals. The former are associated with flie Purkinje cells and the 
latter with the granule cells. Both were discovered by Ramon y Cajal; 
in birds in 1888, and in mammals in 1890. The classic type of arrange- 
ment of the climbing terminals, as showm by Cajal, is that of a single 
fiber lying along the Purkinje cell body and main dendrite, and branch- 
ing at each subdivision of the dendritic arborization. In my study of 
young cerebella, prepared by the reduced silver methods, I have found 
many variations. 

Frequently two and sometimes three climbing terminals are in 
relation with one Pul'kinje cell. These terminals approach the cell 
body from different directions, and tlrerefore would not appear to be 
endings of one nerve fiber. Climbing fibers are seen to bifurcate, one 
branch becoming a climbing terminal, and the other branch continuing 
straight upward into the molecular layer between the Purkinje cells, 
quite independent of the latter. This latter variety of fiber terminates 
at the inner margin of the outer granule layer, sometimes in the form 
of a small enlargement or bouion. A variation of this arrangement is 
where a climbing terminal is given off from such a straight fiber, above 
the level of the Purkinje cell bodies, and tlien appears as a collateral of 
the straight fiber. Climbing fibers also subdivide in the inner granule 
layer and the branches diverge toward different Purkinje cells. The 
study of these young cerebella shows tliat (1) climbing fibers branch, 
(2) their branches probably terminate on different Purkinje cells, and 
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(3) Purkinje cells frequently receive terminals from more than one 
climbing fiber. 

The fundamental nature of the process going on in the cerebellar 
cortex is associative, and it appears that the clinlbing fibers play an 
important part in this, along with the T-shaped axons of the granule 
cells, the short collaterals of the Purkinje cells, the much-branched axon 
of the Golgi cells of Type II and the basket terminals of the axons 
of the basket cells. 


The Toxicity of Synthalin (Diguanidinodecamethylene).— W. G, 
Karr, W. Belk, and 0. H. Petty (from the Graduate School of Medi- 
cine, University of Pennsjdvania). Synthalin was administered orally 
(in one animal, neosynthalin, subcutaneously) to dogs maintained on 
an ordinary house diet. It was given daily in amounts approximating 
the human therapeutic dose. After a period of two to five weeks the 
am'mals vomited, began to refuse their food, and died, with a marked 
loss of weight, two to three weeks later. The chemical analysis of the 
blood shoAved a progressive azotemic nephritis terminating with a 
marked nitrogen retention. There was only a mild albuminuria until 
tlie terminal stage and then accompanied by casts and red blood cells. 
During this latter stage an appreciable bilirubinemia occurred. Ex- 
tended autopsy examinations were made and these showed, in particular, 
marked tubular degeneration of the kidney, especially of the small 
straight tubules occupying chiefly the deeper part of the cortex. The 
liver showed a diffuse fatty degeneration. 


A Specific Conductivity Apparatus for Measuring the Conductivity 
of Serum Electrolytes.— F. W. Sunderman (from the Department of 
Research Medicine, University of Pennsylvania). A specific conduc- 
tiA'ity bridge and a pipette cell adapted for measuring the conductiiuty 
of serum electrolytes agreed with the Kohlrausch method within ±0.6 
per cent in concentrations betu'^een 0.1 m. and 1 m. KCl. Somewhat 
greater deviations were found in more dilute and concentrated solutions. 
The bridge was constructed for us by the Leeds & Northrup Company 
and is a modification of the sugar-ash type of bridge. 


Notice to Contributors. — Manuscripts intended for publication in the American 
J ouRNAi, OP THE Medicai, SCIENCES, and correspondence, should be sent to the 
Editor, Db. Edward B, Krumbhaar, School of Medicine, University of Penn^l- 
vania, Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
double spaced with liberal margins. The author’s chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle, 
niustratioixs accompanying articles should be numbered and have captions bearing 
corresponding numbers. For identification they should also have the author’s name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should be at the end 
of the article and should be complete, that is, author’s name, title of article, journal, 
year, volume (in Arabic numbers) and page (beginning and ending). 

fifty reprints are furnished gratis; additional reprints may be 

expense of the author. They should be asked for 
wnen the gaUey proofs are returned. 

traiislated^t*its expense^^'^ language, if found desirable for the Journal will bo 
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Moite 

BLOOD SUGAR OUTFIT 

For the rapid estimation of blood sugar, using only a few drops of 
finger blood, according to the micro-method of Folin. No colorim- 
eter required, the results being read directly from the standard 
color tube. Limit of error will not exceed 10 mg. per 100 cc. of 
blood, and test can be made in 15 to 20 minutes. The outfit is a 
self-contained unit and includes full instructions for use. 

Price, $20.00, f. o. b. Baltimore 

When rcmilla^ice accompanies order, Iransporlation charges 
•will be prepaid in U. S. A. 

This set is one of a series of blood chemistry outfits designed for 
the practitioner’s own use. Physicians are^ invited to write for 
our new catalog describing the complete series of LaMotte Blood 
Chemistry Outfits. 

LaMotte Chemical Products Company 

Div. of Blood Chemistry Apparatus 
416 Light Street ----- Baltimore, Md,, U. S. A. 
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PIN THIS TO YOUR LETTERHEAD AND MAIL 

LaMotte Chemical Products Company 

416 Light Street, Baltimore, Md., U.S.A. 

Please send me your new catalog of LaMotte Blood Chemistry Outfits 


Address 
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Internally and Externally, too 

B aby specialists are familiar with cleanse premature babies until they are 

‘ Nujol as a method of preventing normal in size and can be bathed regu' 

and overcoming cpnstipation in infants. larly; to relieve skin rashes and scalp 

This oil is so pure and refined that it diseases; to relieve chafing and sore' 

does not upset the most delicate system. ness in areas where babies’ skin is apt 

They use Nujol regularly, too, for re' to be irritated, 
tention enemas, in preference to olive or r i 

vegetable oils which become rancid and Nujol is ideal for these external put' 
ferment, and are absorbed into the body. poses. It leaves absolutely no odon It 

. , . ,, , , . , does not make the skin or clothing 

In leading maternity and baby hospitals, jj. becomes rancid. 

Nujol is also being used regularly as an 

external rub, in place of talcum powder, Wherever possible, young mothers 

as It IS less drying to the skin. ^tiould be instructed in both the ex' 

Nurses use it for special purposes, be' temal and internal uses of Nujol for 

sides — to cleanse babies at birth; to their babies. 




Motility of Members 

Accurately Recorded 


Dupuytren’s contraction, or the motility 
of members generally, is accurately re- 
corded and thereby systematically studied 
through photography. And, surely, there 
is nothing complicated about setting up 
and using the simple Eastman' Clinical 
Camera Outfit as shown above. 

Two Kodalites, one for general illumina- 
tion of the subject and one for giving^ re- 
lief, are all that are necessary for lighting. 
The camera, while adaptable to a wide 
range of uses, is as simple to operate as a 


Kodak. It even makes pictures to scale 
/4- size, etc. The lens, a Kodak Anas- 
tigmat /.7.7, is as good as mechanical 
equipment and carefulness can produce. 

The complete Outfit, with Enlarging and 
Lantern Slide Backs, Kodalites, Camera, 
Compact Stand, Lens and Shutter sells for 
$180. A really scientific photographic out- 
fit for less than the fee for a laparotomy. 
Use the coupon for our book on Clinical 
Photography. 


Eastman Kodak Company, Medical Division, 345 State St., Rochester, N. Y. 

Gentlemen : 

Please send me free, and without obligation, a copy of "Elementary Clinical Pho- 
tography.” 

Name _ 


Street and Number. 
City and State 
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Alkali Deficiency 

Many diseases are complicated by an acidosis.” An 
important part in their treatment consists in replacing 
those elements needed to maintain the alkali reserve. 

In clinical practice a rational and agreeable method 
of alkalinization is afforded in Kalak Water. 

1 Liter of Kalak Water requires 710 cc. of a standard 
tenth-normal hydrochloric acid solution for neutraliza- 
tion of the bases present as bicarbonates or carbonates. 

Kalak Water is the strongest alkaline water of commerce. 


Kalak Water Company 
6 Church. St. New York City 



Hemoglobinometer 
Dare Aluminum 

Blood is examined undi- 
luted. Complete operation 
from the puncturing of patient’s finger 
to cleansing of pipets takes hut two 
minutes. 

The application and technic of exam- 
ination are descrihed in all works on 
Hematology and Clinical Diagnosis. 




Rieker 

Coagulometer 

BRODIE.RUSSELL. 
BOGGS PATTERN 

Most accurate and 
quickest method for 
determining coagu- 
lative quality of the 
"blood. 

For sale hy all 
Supply Houses 

Write for descriptive 
circulars 


Rieker instrument Company 


1919 Fairmount Avenue Philadelphia 
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The Care of The 
Mucous Membrane 

Xo cleanse, stimulate and deodorize 
the mucous membrane involves chemical 
and mechanicalas well as therapeutic factors. 

The mechanical action is the one 
usually relied upon and often the only one 
recognized. But in order to detach tenacious 
mucus, it must first be converted into a curd, 
so to speak. This chemical action enables a 
proper agent to freely remove food and 
epithelial debris as well as mucopurulent 
material. 

The agent should also have suffici* 
ent therapeutic action to lead to improved 
tissue nutrition and resistance by encourag- 
ing an active blood supply. 

Zinc Chloride, the principal ingre- 
dient of Lavoris as shown in the formula, 
possesses this chemical and therapeutic val- 
ue. It is one of the few preparations which 
can be used in acute as well as chronic 
conditions. 

Lavoris Chemical Company 
Minneapolis, Minn. Toronto, Ont* 
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“TWO NEW AMERICAN STANDARDS” 
McClung's HANDBOOK OF 

MICROSCOPICAL TECHNIQUE 

For Workers in Both Animal and Plant Tissues 

By V7h. H. R Addison, Ezra Allen, Jos. L. Appleton, Jr,, Robert Chambers, William V. Cone, Harold J. 
Conn, Edmund V. Cowdry, Ulric Dahlcren, Hal Downey, Sophia H. Eckerson, N. Chandler Foot, Robert 
T. Hance, Chester H. Heuser, Raphael Isaacs, Frank B. Mallory, Clarence E. McClung, Josephine W. 
McNabb, Frederic Parker, Jr., Wilder Penfield, Florence R. Sabin, Paul G. Shipley, Etnel M. Slider, 
Wm. Randolph Taylor, David H. Wenrich. 

Edited by C. E. McCLUNG, Ph.D. 

ProfasOT of Zaologyt ond Director of Zoological Laboratorj, UnJi'Ctjiiy of Pennsyltvinia 

This workhas been planned tofae exactly what its name indicates and its comprehensiveness and 
■practicality are perhaps best expressed in the words of a purchaser: “This work is as important 
to me as my microscope.” The names of the contributors are alone sufficient .to attest the 
authority of each chapter. 
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or peop 
who persist in eating 
hot breads 



Every physician knows what bran. For unlike laxatives 

a -temptation waffles, muffins it affords permanent instead 
and pancakes are to Ameri- of temporary relief, 
cans. Yet countless people all-bran served with milk 
often pay the penalty of or cream, with fruit or honey 
constipation by eating these added, is a delicious cereal, 
bulkless foods. It is also tasteful when 

However, these popular sprinkled on other cereals, 
hot breads can be eaten in into soups, or as an ingre- 

moderation by all if ALL- dient for making waffles, 

BRAN is included in the bat- muffins and puddings, 
ter. Because ALL-BRAN is Made by Kellogg in Battle 
100% bran, the necessary Creek, Michigan. Sold by all 
roughage is eaten to promote grocers. Served everywhere, 
natural, healthful elimination. A full-sized package of ALL- 
Many physicians depend BRAN will be mailed free to 
upon and recommend ALL- any doctor upon request. 






Makes metabolism tests as easy 
and as accurate as a blood count 

' Ask for Details 

TOLEDO TECHNICAL APPLIANCE CO, 
Toledo, Ohio 
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CONVALESCENCE 

tive power . . . That is why Horlick's, the 
Original Malted Milk, is used with such univer- 
sally good results when the patient is 07 i the road 
to recovery. 

It supplies nutrients most needed for the re- 
building of health and strength. By the exclu- 
sive Horlick_ process, these food elements are 
rendered easily and quickly assimilable. For 
samples, address — HORLICK — Racine, Wis. 


THE ORIGINAL 



MALTED MILK 


HORLICK’S 


What Do You 
Want in a 

Metabolism Apparatus? 

ACCURACY? 

SIMPLICITY? 

REPUTATION? 

LOW PRICE? 



The Benedict-Roth 

HAS ALL OF THESE AND 
MORE 


Our literature proves it, because it is not 
just “sales talk” but authoritative 
informatioa 

Warren E. Collins, inc. 

Specialist in Metabolism Apparatus 
555 Huntington Ave., Boston, Mass. 

•dD 

Formerly with the Carttesle Nutrition 
Laboratory 1908-20 


Xhe Benedict-Roth Sells Itself 
on its Reputation 
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Bronchial 



thma 


ITS ‘DIAGNOSIS AND TREATMENT 


By 

HARRY L. ALEXANDER, M.D. 

Associate Professor of Medicine, Washington University Medical School; Associate Physician 

to the Barnes Hospital, St. Louis, Missouri 

12mo, 171 pages, illustrated. Cloth, $2.25, net 

(T^HE greatly increased interest in asthma during the past decade has been 
Vjy attributable, in large part, to the discovery that bronchial asthma is an 
expression of human hypersensitiveness. The emphasis on this phase of the 
subject has tended to obscure other important studies that had been done pre- 
viously. A large bibliography has accumulated, but in no publication in the 
English language has this been sorted out for the purpose of correlating the 
older work with the new. In answer to many inquiries as to where one might 
find such a review, this monograph was undertaken. 

The purpose of this book is to present an outline of bronchial asthma. Through- 
out, an emphasis is placed on the fact that this type of asthma is not a disease 
entity but, a clinical expression of a constitutional defect. The factors which 
underlie an asthmatic paroxysm are discussed in several chapters. These deal 
with the anatomical structures which participate in an attack, with fundamental 
questions of etiology, and with the immunological aspects of asthma. In these 
chapters, points which have a clinical bearing are stressed. The elaboration of 
the clinical phases of the subject, however, is dealt with separately in the remain- 
der of the book. Here Clinical History, Symptoms and Signs, Varieties, Diag- 
nostic Methods, Skin Tests, Differential Diagnosis, Complications, etc., are 
considered in detail. 

The chapter on treatment is out of proportion to the others in that it dwells 
at length with the modern methods of therapy. Ephedrin, epinephrine and 
other drugs, desensitization, nonspecific therapy, prophylaxis, radiation, surgical 
measures, etc., are fully covered. 


Washington Square Lea & FEBIGER . Philadelphia 
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Erythrol 

Tetraiiitrate 

Merck 


Literature on request 

Chart shows relative re- 
duction of pulse tension 1 

produced by I 

1. Amyl Nitrite I 

2. Nitroglycerin I 

3. Sodium Nitrite ' i 

4. Erythrol Tetranitrate f 

MERCK & CO. f 

INC. I 

Rahway, N. J. ULi 


Effective Vasodilator 

Useful in Angina Pectoris, 
vascular diseases, and as 
a prophylactic for anginal 


Tablets — M grn. Bottles of 50 

Tablets—^ grn. Tubes of 24 
and Bottles of 100 
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PILLING MADE 

A NEW STETHOSCOPE 

DR. BURGESS GORDON, Philadelphia 

With Soft Rubber Contact — A stethoscope with a flat chest piece, having 
soft rubber contact. It is comfortable even with children and emaciated adults, 
because of its yielding contact which never chills, even on cold days 




COMFORT 

The contact surface being of soft rubber, it 
yields to irregularities of the chest wall without 
uncomfortable pressure. Important in children 
and emaciated adults. 


NON-CHILI. 

Metal contact, especially on cold days, is 
unpleasant to nervous individuals or children. 


IN THE AXILLA 

As the tubing connection comes from the side, 
the instrument is easily introduced in the axilla 
and permits examination of patients in recum- 
bent position, without greatly disturbing patient. 

TRANSMISSION OF SOUNDS 

Unless chest pieces make good contact with 
chest wall, extraneous sounds may enter and 
increase difficulty of diagnosis. The yielding 
rubber ring insures good contact. 


PRICE, $5.00 

RETAIL DEPARTMENT OF 


^ PILLING Philadelphia, Pa. 
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It is a compensation for a life- 
time of effort, when Clenden- 
ning, in his “Modern Methods 
of Treatment” states that he 
feels justified in recommending 
Upsher Smith’s Digitalis because 
it has always shown the highest 
degree of efficiency in clinical 
performance. 

On our farm up in Minnesota 
we have just one crop — Digitalis 
— and here it is carefully con- 
trolled from seeding to finished 
product. 

The leaves are hand picked at 
the time of maximum potency, 
carefully selected, rapidly dried, 
and the resultant product stand- 
ardized by the Hatcher Cat 
Unit Method, thus keeping it 


uniformly standard as in the 
past ten years. 

This Cat Unit Method applied 
to Upsher Smith’s Digitalis is a 
definite guide to dosage, fully 
described in the free booklet 
“Back to Withering.” 

For convenience of calcula- 
tion, each preparation carries a 
dosage equivalent, thus: — • 

Tincture 1 minim per lb. body weight 

Capsules 1 Caps. “ 10 “ “ “ 

Tablets 1 Tab. “ 10 “ “ “ 

So that you may check up on 
the clinical efficacy of the pro- 
duct, let us send you 
a regular container 
direct from Foxglove 
Farm. 

The coupon is for 
your convenience 






RELIEF FROM LOW VITALITY 


resulting from high living or hard work is found in the Hydrotherapeutic courses offered at French 
Lick Springs Hotel. The attendants in the Hydrotherapy Departments have had years of experi- 
ence in this work and are under the direct supervision of the Medical Staff. 


Most gratifying results are obtained from a course of treatment consisting of PLUTO WATER, 
and Baths, with the addition of pleasing surroundings and stimulating atmosphere. 


Best facilities for golf, two 18 hole courses, tennis and horseback riding. We accommodate 
over 800 guests. 

“THE HOME OF PLUTO WATER” 


Address; T. D. TAGGART, Pres. 


FRENCH LICK SPRINGS HOTEL COMPANY, French Lick, Ind. 


__ THE STANDARD 

LOESER’S INTRAVENOUS SOLUTIONS 



CERTIFIED 


PREEMINENT 


In every field of endeavor one individual or his product 
stands out above all others for reasons of quality and 
reliability. 

This preeminence of Loeser’s Intravenous Solutions has 
been established by years of experience. 

Loeser’s Intravenous Solutions 


ARE THE 


Standardized, Certified Solutions 

Clinical Reports, Reprints, Price List, and •'The Journal of Intravenous Therapy/" 
will be sent to any physician on request ' . 


LOESER LABORATORY 

INEW YORK INTRAVENOUS LABORATORY! 

22 WEST 26th STREET NEW YORK, N. Y. 

Producing ethical intravenous solutions for the medical profession exclusively 
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T he Hanovia Quartz Lamps, the Alpine Sun and the 
Kromayer are the original Ultra-Violet Ray Lamps manu- 
factured for professional use. The fact that 150,000 of these lamps 
are used by physicians the world over, indicates that not only are 
Hanovia Lamps widely accepted by the profession, but in addition 
have had a profound effect upon the development of Ultra-Violet 
Ray Therapy for clinical needs. In order to keep before the pro- 
fession the types of lamps made by Hanovia, we list them below. 


For use by the profession: 
First, we manufacture the Professional 
Models, the Alpine Sun and Kromayer 
Lamps in their different mechanical 
adaptions, which are sold only to the 
Medical and Dental Profession for 
clinical use. 

Second, the Luxor Model Alpine Sun 
Lamp, the prescription lamp, furnished 
both to the profession and to patients, 
but to the latter only on prescription and 
under the supervision of the attending 
physician. 

For special scientific use: 
Third, the special group of Scientific 
Lamp Models, used by physicists, chem- 
ists, and tlmse occupied in carrying on 
scientific research work. 


Home Model Alpine Sun Lamp, a safe 
and convenient apparatus, for produc- 
ing tonic and prophylactic effects with 
Ultra-Violet Rays. This model is not 
sufficiently intense for clinical use. This 
was not brought out to promote the in- 
discriminate use of Ultra-Violet Rays, 
but to introduce a modality safe for home 
treatment, and one with which the physi- 
cian can combat the use, not only of 
cheap, fraudulent devices, but also in- 
ferior Ultra-Violet Lamps. These,_ by 
their ineffectiveness, may easily injure 
public confidence in the entire science ol 
Light Therapy, and public faith in the 
physician or surgeon who prescribes it 

For animals and birds: 
Fifth, are those lamps produced for 
.Veterinarian practice and Animal Hus- 
bandry. 


For use at home: Fourth, the 

We would like very mucli to have an opportunity to send you 
literature covering our different model lamps. The coupon below 
is for that purpose. 


HaWOTIA LAlfIJPS 

FOR LIGHT THERAPY 


Hanovia Clicmical & Mfg. Co., Dopt.A-12, Newark. N. J. 

Plnasci sc.nil me. without obligation, literature describing Hanovia 
Divishnal Branch Offices Ultra-Violet Lamps. 


Atlanta, Ga. . . 

Medical Arts Bldg. 



Chicago, III. . . . 
Kew York, N. Y. . 

, 30 N, ^lichigan Avc. 

, . 30 Church St. ' 

Dr 


San Francisco, Cal. 

. 220 rhelan Bldg. 

Street 

City 
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Apparatus for Experimental 
Work and Research 

adapted to the needs of medical schools, 
hospitals and research institutions. 

For use in laboratories devoted to the 
study or teaching of Pharmacology, Physi- 
ology, Experimental Therapeutics, or Re- 
lated Subjects. 

Also for certain kinds of work in Psy- 
chology, Physics and Chemistry. 

Ask for catalogao N0.30 

i^^^VV/oTWocher & Son cq. 

HIGH-GRADE SURGICAD INSTRUMENTS 
SANITARY HOSPITAD AND LABORATORY FURNITURE 

29 and 31 West Sixth St. Cincinnati, Ohio 







227 West _ 5 treei. 

ADJAccNTib -Cviny Actiyiry/ . 
600. Bright Sunlit RoDMi, , 
£ach With, Bath> 

^N. let Watcr *«& 
SiNGLt Rocwyi Bath $5- 
DotiBit Room ■"'o Bath $4^ 

■faetPHON^ RCTAUMHT *“c lUNCWONCTirt 
Ww At OtiR £xrens« TbR RwAvxnoNx 

‘ DinitTon' 
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esults from 



It has been stated that hyperacidity of gastric contents is 
not so much an indication of over-production of acid, but rather 
of failure of neutralization. 

Normally Nature provides the means of neutralizing excess 
acid in the stomach by the action of food, saliva, secretion from 
pyloric end- of stomach and regurgitation from pylorus. 

Where, for some reason, Nature fails, there is a distinct need 
for the antacid properties of Phillips Milk of Magnesia. 

Phillips Milk of Magnesia is powerful as an antacid, being 
three times as effective as a saturated solution of sodium bicar- 
bonate and then, in addition, it possesses many other outstanding 
advantages. It does not tend to produce gas, is free from irritant 
effects to sensitive or ulcerated mucous membranes, is palatable 
and easy to take. 


Phillips Milk of Magnesia has been the standard laxative- 
antacid with physicians for the last fifty years. 


Phillips 

Milk of Magnesia 


CAUTION. The physicaan is advised to beware of imitations of Phillips Milk of Magnesia. Kindly 
prescribe in original 4-ounce and 12-ounce bottles, obtainable from druggists everywhere. . 

"Milk of Magnesia" has been the U. S. Registered Trade Mark of The Charles 
H. Phillips Chemical Co. and its predecessor Charles E. Phillips, since 187S. 

Prepared only by The Charles H. Phillips Chemical Co., New York and London 
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^ /• .V ^ 

(Patient Types . . . 


The Expectant Mother 

During the anxious period of pregnancy, you 
are “the law and’ the prophets‘”to the- woman, f 
Sympathy and understanding incline you to 
select a smooth, palatable and comfortable aid ( 
to the essential normal peristalsis. Petrolagar 
meets these requirements. 








viding 

„e\ n'°''^®':f an 

PettobS®'^ ^ , ,mz) mine'®-' 

'^'■J f 

«u\si{ytf'6 




We have just 
issued 



devoted to a discussion 
of May, June, and July 


HAY-FEVER 


and in this bulletin the 
chief causative plants 
are illustrated in natu- 
ral colors. 


Copy sent on request 


The Arlington Chemical Company 


YONKERS, N. Y. 
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TWENTY-THIRD YEAR 

THE AL E X ANDER FUND 

Each May and November a series of The Alexander Fund 
is issued at par (^100.). The series to be issued in May, 1929, 
will be known as Series UU and will be the forty-third out- 
standing series. As many shares as desired may be subscribed 
for at ^100. per share. The November, 1928, series has been 
taken to the extent of ^432,000. 

The eighty-eTghth quarterly dividend will be paid May 1st. 
Dividends have been paid continuously for twenty-two years, 
and range from 6% to 21% per annum, according to the 
value of the various series. The dividend rate for Series UU 
will be 6% per annum until an increase in value warrants an 
increase in the rate. 

Assets, ^4,200,000. 

Combined assets of Fund and associated accounts, ^7,000,000. 


Apply for booklet, Room 1228 Land Title Building, Philadelphia 

'v j 


Chicago’s 

MORRISON 

HOTEL 

Corner Madison and Clark Sts. 
•3I> 

Closest in the city to offices, 
theatres, stores and 
railroad stations 

Rooms $2.50 up 

Every room is outside, with bath, 
circulating ice water, bed-head read- 
ing lamp, telephone and Servidor, 
which assures privacy by means of 
its “grille” feature (exclusive with 
the Morrison). A housekeeper is 
assigned to each floor, and all 
guests enjoy garage privileges. 

Write nr Wire for Reser%'ations 


The New Morrison, when com- 
pleted, will be the world’s larg- 
est and tallest hotel— 46 stories 
high, with 3,400 rooms 



The 

Tallest. 

Hotel 

in 

the 

World 


•SD* 


Forfy-six 

Stories 

High 
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Leaves from i 
Therapeutic 


Notebook 


The “cure” may sometimes 
prove worse than the disease. 
This frequently applies where 
massive doses of single alkalis are 
used in gastro-intestinal condi- 
tions associated with hypera- 
cidity. 


No. 7 


"I By employing the carefully 

LJIC balanced alkalinizing agent — 

BiSoDoL — more satisfactory 
results are usually obtained from 
lower dosage and there is less danger of setting 
up an alkalosis. 

BiSoDoL presents a scientific combination of 
the sodium and magnesium bases with the 
addition of bismuth subnitrate, digestives and 
flavoring. 

BiSoDoL is giving prompt relief in such con- 
ditions as sour stomach, cyclic vomiting, the 
morning sickness of pregnancy and various diges- 
tive disorders associated with hyperacidity and 
acidosis. 

Write for sample conlainer and lileraiure. 










BiSoDoL 


The BiSoDol Company 

130 Bristol Street, Dept. A.S.5 
NEW HAVEN, CONN. 
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NEW <JERSEy 

At Ocean End of Kentucky Avenue 


Jl Hotel Whose Comforts will Jlssure One of Full 
(Enjoyment of^his Qlorious f^esort 

EACH ROOM HAS BATH 
Strictly Fireproof — Luxurious Lobbies 
Sundeck Overlooking the Ocean — Golf Privileges 

American Plan, $7 up European Plan, $4 up 

OWNERSHIP-MANAGEMENT 

FETTER & HOLLINGER 

lATZ INC. 
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“V^hen (^ough is a Symptom” 




Don’t give opiates I 
Use, instead, 
the expecto- 
rant calcium 
sulphonates 
of cresol de- 
rived from 
creosote, in 
combination 
with a non- 
narcotic sed- 
ative and 
antispas- 
modic. 





KRES-LUM 



REG. U. S. PAT. OFF. AND CANADA 

KreS'Lumin is particularly indicated in acute bron- 
chitis and the bronchial complications of influenza, 
pneumonia or measles; in chronic bronchitis and 
pulmonary tuberculosis, in laryngitis, whooping- 
cough and bronchial asthma. Kres-Lumin is not 
only efficient but very palatable, d The dose for 
adults is 2 to 3 teaspoonfuls three or four times 
daily; for children to 1 teaspoonful. Kres- 
Lumin is sold in 4 oz. (new size) and 8 oz. bottles. 


Literature and a 4 oz* bottle of Kres-Lumin 
sent to physicians on request 

WINTHROP CHEMICAL COMPANY, Inc. 

117 Hudson St., New York, N.Y. Canada : Windsor, Ontario 
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Diseases of 
the Nervous System 

A TEXT-BOOK OF 

NEUROLOGY AND PSYCHIATRY 

SMITH ELY JELLIFFE, M.D„ Ph.D. 

Pormerly, Professor of Psychiatry, Fordham University, New York, and Formerly Adjunct 
Professor of Diseases of the Mind and Nervous System, Now York Post-Graduate 

Medical School and Hospital 


and 

WILLIAM A. WHITE, M.D. 

Superintendent of St. Elizabeth’s Hospital, Washington, D.C. ; Professor of Nervous and 
Mental Diseases, Georgetown University; Professor of Nervous and Mental Diseases, 
George Washington University, and Lecturer on Psychiatry, U. S. Army 
and U. S. Navy Medical Schools 

New (5th) Edition 

Octavo, 117 Jf. Pages 
with 4-76 Illustrations ' 
and 13 Plates 
{10 in Colors) 

Cloth, $9.50, net 

Smith Ely Jeluffe, M.D. William A. White, M.D. 

TABLE OF CONTENTS 

Part I. The Vegetative Nervous Systems and the Endocrinopathies. 
The Neurology of the Bodily Organs (pp. 1-348). 

Part II. The Sensorimotor Systems. The Neurology of Sensation and 
Motion (pp. 349-882). 

Part III. The Psychical or Symbolic Systems. Neuroses, Psycho- 
neuroses, Psychoses. The Neurology of Thought and 
Behavior (882-1141). 




Washington Square LEA & FEBIGER PHILADELPHIA 
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Literature 
on rec}uest 

MERCK 6; CO. Inc. 

Sole licensees to manufacture in the U. S. A. 
SUCCESSORS TO 

POWERS-WEIGHTMAN-ROSENGARTEN CO. 

Literature on request to Philadelphia Office, 916 Parrish St. 
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The JeifersoR Medical College of Philadelphia 

One Hundred and Fifth Annual Session begins September S3, 1929, 

and ends June 6, 1930 

Founded 1825: A Chartered University Since 1838. Graduates number 15,051, 
nearly 6000 of whom are active in medical work in every state, and many foreign 
countries. 

Facilities; A new College Building will be ready for occupancy September, 1929. 
Separate Anatomical Institute; teaching museums; free libraries; unusual and 
superior clinical opportunities in the Jefferson Hospital, Maternity Dispensaries; 
Department for Diseases of the Chest; a sixteen-story addition to the Jefferson 
College Hospital containing the Clinical Amphitheater, the Maternity Department 
and the new Clinical Laboratories, all owned and controlled by the College. Instruc- 
tion privileges in four other hospitals. 

Faculty; Eminent medical men of national reputation and unusual teaching ability. 

Admission : Not less than three college years leading to a degree in science or art, including 
specified science and language courses. Preference is given to those who have com- 
pleted additional work. 

Applications should be made early. 

ROSS V. PATTERSON, M.D., Dean 


Burns— Scalds 

treated with 
Wet Dressings of 

Hexylresorcinol Solution S. T. 37 

rapidly become 

Dry— Clean— Insensitive 

Relief of Tain is Immediate 

Infection is prevented Rapid healing is promoted 

Convenient to use No Stain or Odor 

Three and twelve ounce bottles 

Sharp & Dohme 

Baltimore 

New York _ Chicago New Orleans St. Louis Atlanta Boston 

Philadelphia Kansas City San Francisco Dallas 
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When treating many ill-defined pathologic con- 
ditions such as neurasthenia, nervous debility 
and mental strain, one of the first aims of the 
physician is to inspire confidence in his patient. 
At the same time he needs a preparation that 
merits his own confidence. 



has proven itself worthy of such confidence 
from both the clinical and pharmacological 
viewpoint. Moreover its manufacturers have 
made it their ideal never to betray that confi- 
dence, and Neuro Phosphates remains today a 
high grade, ethical preparation, advertised only 
to the physician. 

Eight and Sixteen Ounce Bottles 

Smith, Kline &. French 
Company 

Estahh'sKcd 1841 

105 N. 5th St Philadelphia, Pa. 

Manitfacturcrs of ESKAY’S FOOD 
OXO'ATE and OXO.ATE "B” 
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New 


Ediiimt 


Acute 


New 

Edition 


Infectious Diseases 


By JAY FRANK SCHAMBERG, M.D. 

Professor of Dermatology and Syphilology in the Graduate School of Medicine, University of 
Pennsylvania; Ex-President of the American Dermatological Association; Special 
Consultant to the United States Public Health Service; Dermatologist to the 
Philadelphia General and Jewish Hospitals; Director of the Research 
Institute of Cutaneous Medicine, Philadelphia 

AND 

JOHN A. KOLMER, M.D., Dr.P.H., D.Sc. 

Professor of Pathology and Bacteriology, Graduate School of Medicine of the University of 
Pennsylvania; Head of the Department of Pathology in the Research Institute of 
Cutaneous Medicine; Consulting Pathologist to Misericordia, 

St. Vincent’s, Memorial and Jeanes Hospitals, Philadelphia 


Octavo, 892 pages with 161 engravings and 27 full-page plates 

Cloth, $10.00, net 

o<:i>oo<c>o 

T his new edition of Acute Infectious Diseases has not only been 
extensively revised, but a number of new chapters on diseases 
not formerly included have been added. The clinical phases of the 
chapters on vaccinia, smallpox, chickenpox, scarlet fever, measles, 
rubella and typhus fever have been in considerable part retained. 
The chapter on diphtheria has been rewritten and new chapters on 
the prevention of diphtheria, Vincent’s angina, serum anaphylaxis, 
erysipelas, mumps, whooping cough, cerebrospinal meningitis, the 
“fourth disease” and erythema infectiosum have .been added. 


Washington Square Lea & Febiger Philadelphia 
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A^EW 

AGHIE 
EVE?S 

KELE 



Your desire 
to become ac- 
quainted with 
new equipment- 
after it has passed 
the acid test of service 
— will receive a new im- 
petus in the 

100-100 KELEKET X-RAY 
APPARATUS 

shown here. It is a progressive 
stroke on the part of those who for 
more than a quarter of a century have 
introduced what is really new to the pro- 
fession. 

Constructed in three models — Built-in or 
Wall-mounted, Cabinet, Remote Control- 
each of equal value and efficiency, it meets 
every laboratory requirement. 

Used for Fast Radiography, Fluoroscopy, and Super- 
ficial Therapy, it promotes a new standard of excel- 
lence with simplified operation. It has an unusual ad- 
vantage over anything you have ever seen. 


CLIP THE COUPON 
AND MAIL 
TODAY 



X-RAY EQUIPMENT 


Jntcrcstina details arc told in 
Bulletin No. 17. Your request 
will bring it by return mail. 


^COUPON ^ 

The Kelley-Koett Mfg. Co., Inc. 

201 West Fourth Street, Covington, Ky. 

Send me a copy of Bulletin No. 17 describing in full your new 100-100 X-ray 
Apparatus. 

Name 

Street Address 

City State 
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INDEX TO ADVERTISERS 

TO OUR SUJBSCRIBERS— The firms listed below merit your full confidence, 
all are recognized leaders in their fields. Their advertisements keep down our 
subscription price to you. Will you kindly mention The Jotjknal when writing 
them? Thank you. 


Apparatus and Instruments 


Electrocardiographs 


Warren E. Collins 28 

-LaMotte Chemical Products Co 21 

George P. Pilling & Son Co 30 

Eieker Instrument Co 24 

Toledo Technical Appliance Co 28 

Max Wocher & Son Co 34 
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Heliotherapy Equipment 
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Victor X-ray Corp 17 
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La CTO -Dextrin 


A FOOD 




t.1 cott* oitT 

TACTO" 

Dextrin 


V BATTJ.E CRCtK 
SAHrTAR'UH ' 


A FOOP 

CHAHCIHOTHE 
..^^^estinal flora 
SlSjJI! ■* N » r»»*T J*?, Vi? 

*•» ■? «*•* ■•rruf e»ri* ***- •■’" 
^ •»o>w ■(i««a w«to * 



1 ACTO DEXTRIN is a carefully prepared corubination of the 
j two well known carbohydrates, lactose and dextrin. It is, 
therefore, not a medicine but a concentrated food. 

Experimental and clinical research confirm that this special 
carbohydrate food provides the right soil for the growth of 
anti-putrefactive germs in the colon. 

Lacto Dextrin is, therefore, an ideal agent for use in cases of 
intestinal putrefaction and toxemia, because it affords a rational 
and effective method of restoring the normal intestinal flora. 

Sometimes, in obstinate cases with constipation, it may be 
necessary to combine its use with Psylla (plantago psyllium) — 
a plant seed which acts by supplying bulk and lubrication. 

The story of how to use Lacto Dextrin and Psylla is contained 
in the interesting presentation Practical Method of Chang- 
ing the Intestinal Flora.” We will be glad to send you a copy 
together with clinical trial packages on request. 

Lacto Dextrin and Psylla are available at 
all good t^rescriljtion pharmacies 


THE BATTLE CREEK FOOD COMPANY 

Dept. AS-5, Battle Creek Michigan 

Send me, without obligation, trial tins of Lacto Dextrin and Psylla, also 
copy of treatise, "A Practical Method of Changing the Intestinal Flora.” 

NAME (Write on margin below) ADDRESS 
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INFECTION 

With a Virulent Culture 

Suppressed by Vitamine-B Feeding 

Very remarkable experiments were recently condacted at Yale University Med. School, 
by Drs. Rose and Cowgill. (Soc. for Exp. Biol. & Med., May.) 

A series of healthy animals were injected with living cultures of Bacillus welchii. 
When the animals received a regular diet, low in vitamine-B, bacteria developed, pus areas 
were established and B. Welchii were found in the blood stream. 

But, when an adequate amount of Yeast Vitamine-B Concentrate (Harris) was added 
to the diet, negative blood ctdlures were obtained. The authors state; “. . . This 
procedure was repeated a number of times over a period of 15 months and the same results 
obtained.” 

This is the first instance in the chemistry of immunity, where a factor of the diet has 
shown such importance in. establishing anti-bodies or in combating infectious disease. 

Obviously — 

YEAST VITAMINE-HARRIS (TABLETS) 

and 

BREWERS* YEAST-HARRIS 

(Medicinal Powder) 

are indicated in such infections as — 

Hidden Foci (suspected or known) 

GRIPPE, INFLUENZA, PNEUMONIAS 

and isolated pus areas, which often follow these. 

ARE PELLAGRA AND HERPES RELATED? 

Since Dr. Goldberger (U. S. P, H. Service) cured cases of pellagra with Brewers’ Yeast— 
Harris and Dr. Gerstenberger (Lakeside Hosp. Cleveland) successfully treated Herpes with 
Yeast Vitamine Tablets (Harris), are these diseases similar in origin and were they cured by 
“immunity building" or by supplying Vitamihe-B deficiency? 

BREWERS* YEAST-HARRIS 

and 

YEAST VITAMINE-HARRIS (TABLETS) 

are indicated in both 
Sample bottle §1.00 

THE HARRIS LABORATORIES, iNC. 

Tuckahoe, New York 
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LINE 


The Physiological Vasodilator* 


S EVENTEEN leading Paris hos- 
pitals are using Acecoline 
(acet^dcholine hydrochloride puri- 
fied, stabilized and tyndallized 
for clinical use). Clinically, as 
well as experimentally, it' ' has 
been proved to be the most pow- 
erful physiological dilator of the 
arteries and arterioles. 

Yet Acecoline is extremely safe. 
There are no contra-indications 
to its use and intolerance and 
cumulative effects have not been 
observed. 

It has proved valuable to re- 
lieve arterial spasm in Raynaud’s 
disease, endarteritis obliterans, 
intermittent claudication, hyper- 


tensive vasomotor disturbances, 
trophic disorders and vagal in- 
sufficiency. 

Also, surgeons, neurologists, 
ophthalmologists, and otologists, 
will find important indications, in 
their respective fields fully de- 
scribed in our booklet. 

Acecoline is administered sub- 
cutaneously or intramuscularly. 

The- average dose is 0.1 Gm. 
dissolved in 5 cc. of sterilized and 
doubly distilled water (furnished 
with the package) . 

Therapeutic effect is often imme- 
diate. 


* Available for Clinical Use as ACECOLINE 


Manufactured by 

Laboratories Chevretin-Lematte 

52 Rue La Bruyere, Paris 

Sole Distributors for ACECOLINE in the 
United States 

Anglo-French Drug Co. (D. S.A.), Inc. 

1270 Broadway 

New York, N. Y. 


m m m m m sa tm tmi tm ' 


Anglo-French Drug Co. (U.S.A .) , Inc. 
1870 Broadway, New York, N. Y, 

Genti-emen ; — Without obligation 
on my part, you may send your 
booklet and samples of Acdcoline. 

M.D. 


B I 



Department of Physiological Testing, Lilly Laboratories 


Pioneers In Standardization 


T here were few standards for medi- 
cinal products when Eli Lilly opened 
. his laboratory in 1876. Chemical assaying 
and standardization of plant products were 
in the beginning. Physiological testing and 
assaying were unknown. 

There were no definite requirements for 
alkaloids or other active constituents in the 
, preparation of fluid extracts or tinctures. 
The United States Pharmacopoeia and the 
Dispensatories merely specified that the 
drugs employed be of a certain origin, and 
possess certain physical qualities. 

A pint of an ofiiciai fluid extract repre- 
sented a pound of prime, official drug. The 
standards for tinctures and other plant ex- 
tracts were equally indefinite. • 

The active principles contained in prime, 
crude drugs of the same species being in- 
constant, the old practice gave ofiiciai ex- 
tracts of wide variability. In changing from 
one lot to another^ doses of the same volume 


or weight lacked uniformity in physiological 
activity. 

In 1882 J. K. Lilly, now president of Eli 
Lilly and Company, was graduated from the 
Philadelphia College of Pharmacy where 
he had studied the newer method of plant 
assay then coming into practice. On becom- 
ing superintendent of the manufacturing 
department of his company, one of his first 
acts was to employ a chemist to co-operate 
with him in the development of a line of 
assayed and standardized fluid extracts. 

This line was offered to the profession in 
1884. It was one of the first or its kind to 
be made’ in America and was the first line of 
standardized fluid extracts to be offered under 
that name in the United States. 

It has ever been the policy of Eli Lilly 
and Company to co-operate with physicians 
in the advancement or medicine by keeping 
abreast of research, making available prod- 
ucts representing the latest' in scientific 
knowledge and manufacturing attainment. 


Eli Lilly and Company 

INDIANAPOLIS, U. S. A. .til 
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ectrocardiographs 


Serve the BELLEVUE AND ALLIED HOSPITALS 

T he great importance of the clectrocardiograpli in the Research, Teaching and 
Clinical acti^’ities of the modern Hospital and Medical College is indicated by the Eighl 
"Hindlc” Electrocardiographs (three different models) serving the varied and extensive needs 
of the Bellevue and Allied Hospitals of New York and Cornell University Medical Colleges. 

The No. 2 Model illustrated has recorded over 8000 cases in the 
past two years. 

A No. 3 MobSe Type Unit, which is wheeled to the patient’s bedside, has 
been averaging 1000 tracings monthly in a special Pneumonia Research being 
carried out by Cornell, New York and Columbia Universities. ■ ' 

Six other Instruments — Models No. 1, No. 2 and No. 3 — are in constant use 
by thQ Pharmacology, Physiology and Clinical Depts. of these Medical Colleges. 

FIFTEEN YEARS EXPERIENCE in the development and manufacture of 
the Electrocardiograph is embodied in four available “Hindle” models. Regardless 
of the Model employed the records produced are of unqueslioned inlcgrily. 


Send for Literature 


SlacKcntiC' 

I^ewia 

X*olygrftphft 

Microtomes 

Kymographs 


CAMBRIDGE 

ro It. 


AJvcofar Air 
Indicators 

SpbygmojjraphB 

Recording 

Clinical 

Thermometers 


' ^f<^k^l4ANUFACTURERS OF THE ELECTROCARDIOGRAPH' 
Central Terminal, New York City 
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THE ENTIRE GROUP OF NITROGENOUS SURSTANCES 
OF LEAN REEF AND ENTIRE ^VTIEAT GRAIN, 

THOSE NATIVELY SOLUBLE AND THOSE RENDERED 
SOLUBLE BY PHYSIOLOGICAL HYDROLYSIS, AMINO- 
ACIDS AND POLYPEPTIDS WITH THE NATURAL 
SAVORY EXTRACTIVES AND MINERALS. THE WHEAT 
CARBOHYDRATES PHYSIOLOGICALLY CONVERTED TO 
DEXTRIN AND MALTOSE 


All this Blended in a Calculated Ratio, One of 
Nitrogenous to Two and One-Half of Carbohydrate, 
in a Highly Agreeable Fluid. 

THIS IS PANOPEPTON— A DYNAMIC FOOD 


In the preparation of Panopepton the beef 
is submitted to the action* of gastric juice 
extract at normal temperature and acidity 
to a complete conversion of the proteins; the 
clarified solution concentrated in vacuo. 

The hard wheat grain, well-cooked like a 
cereal, is subjected to both proteolytic and 
amylolytic digestion by a freshly prepared 
pancreas gland extract at normal media and 
temperature, until free from coagulable pro- 
tein, and free from starch, the clarified solu- 
tion concentrated in vacuo. The soluble con- 
centrates of the beef and wheat are combined 
on the basis of assay. 

Thus in Panopepton is assembled this 
designed comprehensive variety of protein 
derivatives, highly diffusible, physiologically 
complementary, mutually helpful in nutri- 
tion; of the native wheat-berry — albumen 
(vegetable), glutin-casein, glutin-fibrin, gli- 
adin, mucedin; of beef — albumen, myosin, 
connective tissue-protein (source of gelatin), 
beef extractives, creatin, creatinin, sarcin, 
xanthin and inosin. With the natively sol- 
uble associated principles, mineral, etc., as 
well as these principles of the gastric and 
pancreatic gland concentrates emplo3’^ed in 
the hydrolysis of the basic food. 


Panopepton is a bright, rather dense, deep 
amber colored fluid, with a characteristic 
bouquet, grateful to the palate and stom- 
achic. The finished product contains 24%' 
of total dry solids. 

• 

Protein .... 6.50 

Carbohydrates . . 16.50 

Ash I. — 24.00 

Panopepton is of a uniform standardized 
composition; it is highly agreeable; requires 
no preparation. It is a potent restorative 
and emergency food in serious straits; a 
fortunate recourse for the invalid. 

Panopepton is a dynamic food. 

Panopepton is most acceptable taken cold, 
undiluted. 

Panopepton is dispensed by pharmacists 
everywhere. 

Fairchild Bros. & Foster, 

Makers of original products suggested 
by the progress of science in medicine. 
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SENESCENCE 

The advance of old age often brings in its train 
a disordered condition of the nervous system, 
general debility and impaired vitality. In such 
conditions it is of paramount importance to 
produce a more optimistic mental attitude in 
the patient. 


ESKflY’S 

Ro Phosphates 

is an ideal tonic for the aged and those suffering 
from mental depression. It is an exceptionally 
palatable combination of the glycerophosphates 
and does not weary the patient on continued 
use. It assists in correcting disordered nerve- 
cell function, improves the appetite and imparts 
fresh vitality and “tone” to the system. 

Eight and Sixteen Ounce Bottles 

Smith, Kline &. French 
Company 

Established 1841 

105 N. 5th St. Philadelphia, Pa. 

yianuiacturers of ESKAY’S FOOD 
OXO-ATE ondOXO-ATE‘'B’* 
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ORAL TREATMENT 

o/ 

Infectious Arthritis 


Among arthritics there is invariably a 
large percentage of patients whose ad- 
vanced age, weak physical condition or 
poor veins make intravenous therapy 
impossible. 

For such patients we have prepared the 
calcium salt of 

O-IODOXYBENZOIC ACID 

as the most efficient for oral administra- 
tion. 

♦ 


Calcium Ortho-Iodoxybenzoate (0X0- 
ATE “B”) is an efficient analgesic for 
arthritic pains. It will often reduce swel- 
ling and muscle spasm, and its ingestion 
is seldom followed by any unpleasant 
reaction. At the same time it is more 
valuable as a palliative than aspirin, 
salicylates, etc. 



Calcium Ortho-Iodoxybenzoate is now being 
marketed under the name of 

OXO-ATE “B” 

(For Oral Administration) 

In bottles containing 24 half gram capsules (four wcdcs’ treatment) 

Samples and literature upon request, 

(Department S ) 

Smith, Kline & French Co. 

113 North Fifth Street Philadelphia, Pa. 

Established 184X 
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More Convenient — 
More Economical — 
Greater Therapeutic Range 

■Distinctive features make the new Battle Creek 


Battle Creek 
Therapeutic 
Appliances 
include: 

The Battle Creek 
Mechanical HealthHorse 

A valuable aid in the treat- 
mcntofchronicconditions 
Provides exercise identical 
■with horse-back riding, so 
frequently prescribed by 
physicians for health pro- 
motion. 

The Battle Creek 
MassageTable-TypeR-I 

Constructed of angle steel 
frame, welded together,’ 
finished in white aseptic 
enamel throughout meas- 
uring 2 5 If inches wide, 80 
inches long, and 30 inches 
high. 

The Battle Creek 
Radiantor 

A portable electric light 
bath of great convenience 
to the general practitioner, 
as it may be transported to 
any home where the nec- 
essary electrical connec- 
tions may be easily made. 

The Battle Creek 
Solarc Bath— Type BB 

A very efficient apparatus 
for general body radiations 
of light, heat and ultra- 
violet. Additional units 
may be added so that one 
lamp will radiate the adja- 
cent sides of two tables. 



R J Super Solar Arc Lamp noteworthy for its safety, 
efficiency, economy and broad therapeutic range. The 
automatic magnetic feeding of the carbons insures the 
largest arc possible with the given current. The current 
is perfectly utilized, and the use of 12-inch carbons 
minimizes loss of time and delay. 

Ease of adjustment to any desired position and the 
means of locking the lamp in place make this appli- 
ance most satisfactory for general use. Power is variable 
in the Super Solar Axe. The rays may be concentrated 
to produce caustic effeas, or toned down to reproduce 
mild sunlight. The combination of ultra-violet, infra- 
red and other light rays produces a spectmm that most 
nearly approaches that of natural sunlight. 

Solar erythema can be produced with the Battle Creek 
Super Solar Arc in six to eight minutes, when desir- 
able. Occupying a minimum of space, due to its upright 
position, the lamp may be easily and quickly moved 
in adjustment to the patient. 

The new Super Solar Arc Lamp employs manyadvanced 
features in constmetion. May we send you our new 
bulletin, completely describing this efficient appliance.^ 


Sanitarium & Hospital Equipment Co. 
Battle Creek 

Michigan 
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DOSAGE: 

For "Nervottsness 

1 to Z tablets a day 

For Patu 

2 tablets are usually 

sufficient 

For Sleep 

1 to 2 tablets imme* 
diately upon, retiring 

*A trial supply sent to 
physicians on request 
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Qwe the Th^atient 

The "Best of Everything 



Ether for 
Anesthesia permits quick 
induction and sustained 
narcosis with a minimum 
amount of Ether, be- 
cause — 

Causes of Deterioration 
Identified and Eliminated 


After ten years of inte^tsive research we 
achieved a series of perfections which prevent 
the fotination of all h'ritating toxic impurities 
such as Peroxide^ Aldehyde and Acid 

Free samples will gladly be supplied 
for clinical and chemical comparison 

Mallinckrodt Chemical Works 

A Constructive Force in the Chemical Industry since 1867 
ST. LOUIS MONTREAL PHILADELPHIA NEW YORK ’ 
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Many Practitioners Prefer 

SULPHARSPHENAMINE 

in the treatment of Syphilis 

because — 

1. It is injected intramuscularly instead of intravenously, 
which is time-saving for ‘the practitioner and easier for 
the patient, especially for adipose persons whose veins are 
deep, and for children whose veins are small. 

2. Tn cardiac conditions, sulpharsphenamine, injected in- 
tramuscularly, obviates possible circulatory disturbance 
from intravenous therapy which may occur with arspheo- 
amine and similar preparations. 

3. In neurosyphilis, the penetrability of sulpharsphena- 
mine makes it highly effective. 

SULPHARSPHENAMINE SQUIBB is supplied in 0.1, 

0.2, 0 3, 0.4, 0.5, 0.6, and 0.9 Gm. Ampuls. 

OTHER SQUIBB ARSENICAL PRODUCTS: 
Arsphenamine 
Solution Arsphenamine 
Neoarsphenamine 

For literature, address Frofessional Service Department. 

ER:Squibb &. Sons, New York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1853, 
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Ovarian Dysfunction 


Many women who suffer from ova- 
rian dysfunction are afflicted Avith a 
more or less constant headache of the 
splitting, rending tj’^pe. 

Experience has shown that these 
women benefit very materially from 
pituitary feeding, in addition to OA'^ary 
and th5'^roid for the dysovarism. 

The reason is that the pituitary 
gland, in an endeavor to compensate 
for the ovarian hypofunction, becomes 
functionally hyperactive and conse- 
quently engorged. This increase in 
its size causes an intracranial tension, 
winch produces a pressure headache. 
As soon as this pituitary engorgement 
is made phj'siologicaUy unnecessary — 
either by the regiffation of the ovarian 
trouble or by the replacement of a part 
of the missing pituitary principle by 
organotherapy — the headache disap- 
pears. 

Thyro-Ovarian Co. 

{narrower) 

in addition to ovarian substance with 
corpus luteum, and thyroid, contains 
enough whole pituitary to overcome 
this type of headache. 

Prescribe Thyro-Ovarian Co. (nar- 
rower) also in that difficult case of 
amenorrhea or menopausal imbalance. 


The narrower Laboratory, Inc. 
Glendale, California 
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Between the bromides and powerful hypnotics 



(alphamonobromisovalerylcarbamide) 

Sedative and quickly acting somnifacient 

See New and Non-official Remedies, A.M.A. 

In powder and 5-grain tablets. Dose; 1 to 3 tablets 
Uterature and samples from E. BILHUBER, Inc., 23 West Broadway, New York City 
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NO DOUBT yOU’VE BEEN ASKED 
—"WHAT ABOUT THESE 



SUNSHINE LAMPS?" 



Some of your patients may 
have already asked you about 
“sunshine” lamps. Many have 
confused them with devices for radiating 
ultra-violet or special rays • As you know, 
specialized rays have great therapeutic 
value under a physician’s direction, but 
may be dangerous in the home. Eveready 
Sunshine Carbons radiate light which is 
the closest known approximation of sum- 
mer sunshine • These carbons are used in 
the scientifically designed, safe, shock- 
proof Eveready Sunshine Lamp, made 
especially for home use. Exposure to Ever- 
eady Carbon-arc Siinshine is exactly as 
safe and natural as summer sunshine. 
Eveready Carbon-arc Sunshine contains 
no excessive amounts of ultra-violet en- 
ergy • These facts, as well as our method 
of offering Eveready Sunshine Lamps and 
Carbons to the public, were presented to 
the Council on Physical Therapy of the 
American Medical Association, and de- 
clared acceptable ® Wecordiallyinviteyou 
to visit our exhibit. Booths Nos. 180, 181, 
190, 191 at the annual convention* of the 
American Medical Association at Portland. 



NATIONAL CARBON CO., Inc. 


Carbon Sales Division, Cleveland, Ohio 

ik 

of XJnion Carbide and Carbon Corporation 


£¥£BElU)r 

Sunshine Cathons 



£V^EM)f; 


.Sunshine Lamp 
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Utorature and Samples from E. BILHUBER. INC.. 23 West Broadway, NEW YORK 


IN DANDRUFF AND 
FALLING HAIR 

Euresol 5ii 

Spirit. Odor. . . .5ii 
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To be rubbed into scalp every other day 

E. Kromayer 
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. . follow the advice of 


instead of pinning 
your faith to a fad^^ 




Scientific and medical opinion are joining 

When health becomes confused with their influence today in warning the Americajt 
style, it may imply danger to the pub- 
lic. Conscious limitation of sugar from 
the diet, for example, for purposes of 
reducing weight, has become characteristi- 
cally a fad of late, especially with girls, under 
the impression that “sugar is fattening.” 

Now no one can impugn the superlative 
flavor value of sugar, the ideal sweetener of 
the day’s food. Calling it “fattening” is ad- 
mittedly a compliment to its nutritive prop- 
erties. But is it unique as a fattening agent? 

And is it right to be so greatly concerned 
with adiposity? 

We are at present experiencing the craze for 
reducing. A leading medical authority has 
well remarked that of all the fads which have 
afflicted mankind, none seems more difficult to 
explain than the desire of American women 
for the barber-pole figure. 

An Adult Weight Conference fostered by 
the American Medical Association gave as its 
final warning to American women, especially 
those in the breathless search for beauty: Do 
not blindly follow beauty ideals that endanger 
your health and even your chances for mother- 
hood. Before you roll off or starve off or 
steam off that pound of flesh, find out whether 
you shouldn’t rather be putting it on. When 


public against dieting extremes 

you have found out, follow the advice of 
medical science, instead of pinning your faith 
to a fad. 

Tlie doctor referred to above has pointed 
out that excessive fat is not always due to 
overeating. Some people inordinately thin eat 
tremendous amounts of food and exercise 
little. Others eat lightly and exercise much, 
but continue fat. Any woman can starve her- 
self thin. A thin woman can increase her 
weight by taking a large amount of food. Two 
people of equal weight and height, eating the 
same amount of food, may nevertheless differ 
. . . because of the effects in their bodies of 
the glands controlling body growth and con- 
figuration to a certain extent. In such in- 
stances, attempts to decrease the body weight 
by starvation, exercise, drugs, or other well- 
known methods — are futile. 

Sanity in diet calls for varied and enjoyable 
foods. We shoidd neither gorge any healthful- 
food nor eliminate it needlessly from the diet. 

Most foods are more delicious and nourish- 
ing with sugar. The Sugar Institute, 129 Front 
Street, New York City. 
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Ai 2 epochal development 
in apparattis fo2"7nedical 
diagnosis. 

T he Victor Shock Proof X-Ray 
Apparatus, the latest develop- 
ment emanating from the Victor 
Research and Engineering Depart- 
ments, is now in production and 
available to the profession. 

As its name implies, this X-ray 
unit is absolutely safe against any 
possibility of operator or patient 
coming in contact with electric cur- 
rent on any part of the apparatus— 
the first complete, combination X-ray 
outfit in the world to incorporate 
this feature. 

This development, the culmina- 
tion of years of research and engi- 
neering efforts, answers the long- 
standing query of roentgenologists 
the world over: How can it possibly 
be accomplished T It is now a real- 
ization. 

Complete insulation of the high 
voltage current (both the X-ray tube 
and high voltage transformer are 
immersed in oil and sealed in the 
same container) has permitted a rev- 
olution in apparatus design. The re- 
sult is, a flexibility that permits of 
technic never before possible in X- 
ray diagnosis. 

Unequalled facilities for research 
and experimental engineering have 
made possible this epochal devel- 
opment. 

The Victor Shock Proof X-Ray 
Unit is submitted in the sincere be- 
lief that it is a direct contribution 
to the X-ray art, in that it offers a 
means of doing the work more 
quickly and conveniently, with ab- 
solute safety, and with assurance of 
consistently better end results— con- 
tributing toward more certain diag- 
nosis and a better medical service 
that must obviously follow. 
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Shock proof. 

Silent operation. 

Compact. 

Self-contained. 

Greater flexibility. 

Increased diagnostic 
range. 

Eliminates overhead 
system. 

Longer tube life. 

Same tube used over 
and under table. 


Not affected by altitude or 
humidity. 

Introduces a new principle 
of control. 

Consistent results. 

Complete diagnostic ser- 
vice. 

Unit construction permits 
variation of installation 
according to specialty. 

No danger around ether, 
when setting fractures, 
etc. ‘ 
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Super-Concentrated 

- TETANUS ANTITOXIN 


T hirty-two years have passed since Tetanus Antitoxin 
.. as discovered. In those days, an immunizing dose of 
tie un concentrated Tetanus Antitoxin measured ap- 
>roximately one-half ounce or about 15 cc. 

Later, in 1906, the globulin process enabled the Mulford 
I aboratories to produce a refined and concentrated 
' etanus Antitoxin in an aseptic glass syringe, ready to 
. -e with a volume of approximately 6 cc. 

1922, Super-Concentrated Tetanus Antitoxin Mul- 
.ri, which reduced the former volume by half, was 
?.anounced. In addition, this antitoxin is amber-clear, 

; :i\varkably stable, has low protein content. 

The therapeutic doses are of correspondingly small 
volume which makes Super-Concentrated Tetanus 
Antitoxin Mulford particularly suitable for intravenous 
injection. Cases of serum-sickness following its use are 
remarkably few. 

H. K. MULFORD CO. 

The Pioneer Biological Laboratories 
PHILADELPHIA, U. S. A. 
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In post-operative Hemorrhoidal Therapy, and to prevent 
recurrence, the valuable emollient, tonic and healing 
properties of Anusol Suppositories are well known to 
almost all physicians. 

But it is, perhaps, before the pendulum of deeision has completed 
its segment to the point of operation that Anusol Suppositories per- 
form their most remarkable functions. 


Treatment with Anusol Suppositories preparatory to operating is 
universally conceded in order because they so promptly and effi- 
ciently alleviate pain and reduce inflammation. 

And astounding is the proportion of seemed-to-be surgical cases 
that yield to Anusol Suppositories therapy. 


Anusol Suppositories are indicated in all in- 
flammatory conditions of the proctologic area 
and are \inqualifiedly guaranteed free from 
narcotic, habit-forming, irritant ingredients. 
Formula on every label. 

S & G **Safe and Guaranteed" 


Literature and compli- 
mentary trial supply fur- 
nished on request. \ 
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AT THE MENOPAUSE 

The distressing symptoms that so frequently accompany the climacteric, but ^aore particularly 
the aggravated symptoms of tlie artiflclal menopause, are often controlled by the adminiBtration of 

LUl'EIN TABLETS, H. W. & D. 

LUTEIN SOLUTION AMPULES, H. W. & D. 

The choice of the medication depends, of course, on the judgment of the physician as to whether 
oral or hypodermatic admioistration is indicated. Both products represent the 

Corpus Luteum of the Sow 


unmodifled by treatment with solvents or by exposure to temperatm'es above animal body heat In 
the drying process. All separation of extraneous matter is made by mechanical means and all dry- 
ing Is m vacuo, d'he unaltered corpue luteum should, therefore, be presented in otir products and 
clinical experience with them should demonstrate their therapeutic activity. 

Ovarian dysfunction as evidenced in dysmenorrhea and amenorrhea is also an indication for 
Lutein medication, and if the diagnosis of such dysfunction is reasonably weU established, definite 
therapeutic results may be expected. 

WHOLE OVARY TABLETS, H. W. &D. 

OVARIAN RESIDUE TABLETS, H. W. & D. 

are also offered for those who prefer, for certain indications, the use of the whole gland or of the 
residue remaining after corput luteum separation. 

LirERAVURE Furnished on Request 

H. W. <5: D.—SPECIFY—H. W. & D.— SPECIFY— H. W. & D.— SPECIFY— H. W. & D. 

H YNSON, WESTCOTT & DUNNING, Baltimore, Md. 
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CHRONIC APPENDICITIS.* 

By John B. Leaver, M.D., 

SUBGEON IN CHIEF, LANKENAU HOSPITAL, PHILADELPHIA, PA. 


My reason for speaking upon chronic appendicitis is because of 
what I believe to be unwarranted statements that chronic appendi- 
citis is not a clinical entity, statements that are being made by those 
whose observations on the living subject at operation are not suffi- 
ciently large to warrant such pronouncements. I hope to show the 
fallacies of these statements. There is no doubt but that many 
deaths result from an acute exacerbation supervening upon a 
chronically diseased appendix, which naturally is more vulnerable 
than the normal appendix, so that loss of life may often be the price 
the patient pays for this erroneous attitude. 

At the outset, it must be admitted that the first and most impor- 
tant step in the handling of any morbid condition is the diagnosis. 
Diagnosticians of today are of tlxree classes, the clinician, the radio- 
logic-clinician and the radiologist. The first acquires experience and 
judgment by time and labor spent in the study of pathology and 
from a large practice in which he has seen and treated all types of 
disease. This fortunate doctor is of much value to his clientele, 
especially if he has been tutored by a Master, and has the prerequi- 
sites of good common sense and the ability to use the special senses 
with which nature has endowed him. 

The radiologic-clinician is he who depends as much, if not more, 
upon the radiologic than upon the clinical findings, with a consequent 
weakening of his own confidence. I feel it is because of this that 
the average medical man or the average surgeon of today is not as 

* Read before the Inter-State Post-Graduate Association, of North America, 
Atlanta, Ga., October 15, 192S. 
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good a diagnostician as in former times. Too many doctors are 
unwilling to venture an opinion in the chronic abdominal case with- 
out a roentgenogram. In fact, the laity now know so much, or 
rather so little, about the picture business that they demand this 
form of examination. My answer to this request is, 'T am not yet 
a picture doctor.” The radiologist is the third type of diagnostician 
who studies the case from its roentgenologic manifestations but 
familiarizes himself with the history of the case before he gives his 
report. 

However this may be, there are certain points that every diag- 
nostician must bear in mind. The appendix is a diverticulum, 'an 
offshoot of the alimentary canal, wdth a like anatomy, histology and 
physiology, and with a vascular supply out of proportion to its size. 
The mucous membrane is ciliated with the cilia directed toward the 
outlet and the arrangement of the muscular coat such as to favor 
contraction in the same direction. This arrangement of the 
anatomy enables the appendix to empt^'^ when its lumen does not 
contain foreign matter, such as fecal concretions, and when the coats 
are infiltrated by products of inflammation. The valve of Gerlach at 
its outlet prevents regurgitation of the cecal contents only under 
normal conditions. Unsuccessful efforts of the appendix to empty 
cause appendiceal colic, therefore, as appendicitis is primarily the 
result of disturbed anatomy which necessarily affects the physiolog.y. 
The physiology of the appendix was carefully considered and proven 
long ago by the famous Scotch surgeon. Sir William MacEwen whose 
deductions were always logical. MacEwen reached his conclusion by 
a study of the cecal secretions obtained through a fistulous opening 
in the cecum close to the appendiceal opening, and concluded that 
the appendix plays a part in cecal digestion and that the cecum and 
the appendix play an important part in the final stages of intes- 
tinal digestion. Practically, therefore, the physiology of the appen- 
dix plays a role in the pathology of inflammation of the appendix. 
Furthermore, recent studies show that a connection exists between 
the appendix and tlie ileocecal muscle, demonstrable by electric 
stimulation^ also that the appendix is part of the cecal appar- 
atus, that is to say, a lymphatic portion of the intestine with an 
accessory digestive action, and finally, the mutual influence of 
the lymph follicles of the gastrointestinal tract, as evidenced by its 
action in producing changes in the ingesta, seems to regulate intes- 
tinal actmty in general just as the appendix does in its own region. 
One of the functions of Ijunph follicles, as we all know, is to pre- 
vent inflammation. Thus the appendix also has a physiologic 
function, and serious interference with the function of the cecum 
and the appendix may give rise to disease.^ This is instanced by the 
fact that the majority of cases of appendicitis are associated with the 
digestive process. Disturbed cecal and appendiceal digestion has 
an effect upon the small intestine and the latter in turn upon the 
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cecum and the appendix. Irritation and inflammatory^ changes 
in the appendix, through the superior sympathetic mesenteric 
plexus, produces pain in the abdomen and especially in the region 
ol the umbilicus and o! the epigastrium. This is what’ causes con- 
fusion in the early localization of the lesion and gives rise to the 
belief that the patient is suffering from gastric indigestion or a 
disturbance in the upper part of the lower intestine. 

The nerve supply of the appendix is through the superior mesen- 
teric plexus, the branches of which go to the appendix accompanying 
the ileocolic artery. The usual site of pain in chronic appendicitis 
is at McBurney’s point and is the result of reflex action. Irritation 
of the appendix is reflected back to the plexus which is related by 
branches to that part of the spinal cord giving off the lower dorsal 
and upper lumbar nerves. Sherren states that this reflex pain 
occurs oftenest in the area of distribution of the eleventh dorsal 
nerve. Pain may thus be referred to the right thigh, the right 
testicle or the right lumbar region. Referred pain in appendicitis 
often confuses the situation, no better example of which is the con- 
fusion of the pain of appendicitis with neuralgia of the lower inter- 
costal nerves. 

Disturbed cecal and appendiceal digestion results in lack of 
proper secretion of the succus entericus and lowering of the activity 
of the lymph nodes, causing loss of control of the bacteria that swarm 
the cavity of the cecum and the appendix. Although in pathologic 
conditions the colon bacillus is the surgeon’s arch enemy, in its proper 
place it serves a useful purpose in effecting the disintegration of 
undigested matter, but when the organs are unhealthy it leads to the 
production of toxins. In cecal appendiceal indigestion, stasis and 
constipation occur on account of the abnormal amount of succus 
entericus. Fermentative changes take place in the cecum and the 
appendix which with absorption of toxins causes the diarrhea met 
with in some instances. Disturbed cecal and appendiceal digestion, 
in the presence of pus organisms, produces sequelse that have a seri- 
ous effect on the appendix resulting in chronic disease. 

Indigestion causing discomfort in the alimentary tract is a very 
vague and loosely employed term. The appendix and cecum having 
a rich supply of glands of Lieberkiihn, they both play a part in 
digestion. Appendiceal indigestion or dj^spepsia is thei-efore the 
proper term, since interference with the digestive function of the 
appendix and the ceenm will, as a matter of course, sooner or later 
give rise to disease ending in a chronically diseased appendix. If we 
remember that the glands of Lieberkiihn are by far more numerous 
and better developed in the ascending colon, the cecum and the 
appendix than in the small intestine, we shall appreciate the import 
of cecal and appendiceal digestion. 

McEwen clearly states that in most appendices removed at oper- 
ation one sees that the surface is covered with the glands of Lieber- 
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kiihn in an active state of secretion, during health, thus making the 
secretion of the appendix alone a valuable aid to digestion. 

Chronic appendicitis is seen as a catarrhal or interstitial or oblit- 
erative (appendicitis obliterans) type, the last being the terminal 
stage of the interstitial. In its gross as well as its microscopic path- 
ology the chronically diseased appendix very much resembles the 
chronically diseased gall bladder, even to enlargement of the lymph 
nodes at the base of the appendix, within the mesoappendix and the 
mesocecum or mesocolon, corresponding to enlargement of the 
cystic node at the neck of the gall bladder and the nodes along the 
common duct; the nodes in both conditions show microorganisms, 
and thus emphasize the danger of extension of infection by way of 
the lymph vessels. In the diseased appendix, as in the diseased 
gall bladder, infection is also carried by way of the tributary veins of 
the portal system of which the appendicular veins are a part. 
Bacteriologic study of the nodes in relation with the diseased appen- 
dix shows the hemolytic streptococcus in about 50 per cent of the 
cases. (Research Laboratory, Lankenau Hospital.) 

. Chronic appendicitis is as much an entity as chronic peptic ulcer 
or chronic cholecystitis. Those who cry loudest against this entity 
I fear form their opinions, in many instances, from deductions 
made from their study of the outside of the abdomen. Chronic 
appendicitis cannot always be diagnosed by the radiologic-clinician 
or the radiologist since not all clwonic appendices retain bismuth 
or barium, for example, the interstitial type if at all advanced, or if it 
contains concretions, and the chronic catarrhal type whose lumen is 
often obstructed by concretions or by stricture. To make the 
diagnosis of chronic appendicitis dependent upon Roentgen ray 
findings is a delusion and a snare. Clinical experience and clinical 
diagnosis still count and mechanical diagnosis wiU not and cannot 
win over clinical diagnosis. While this may be the age of machine 
power over man power, the art of diagnosis still rests upon human 
power. 

Chronic appendicitis frequently comes on insidiously, without 
pain, but with more or less indigestion and abdominal discomfort. 
Not all chronic appendices are the result of a pre%nous acute attack, 
but may be due to a low-grade intestinal infection. Chronic appen- 
dicitis the result of a previous acute attack or attacks is followed by 
intermittent attacks of mild pain, epigastric distress, due to reflex 
pylorospasm, occasional nausea and more or less gaseous distention 
particularly of the small intestine, a sjmdrome that at times is im- 
possible to differentiate from a mild chronic cholecystitis or a typ- 
ical duodenal ulcer or a mild chronic pancreatitis. It is in this type 
that palpation will elicit rigidity of the overlying abdominal muscles, 
tenderness and oftentimes an enlarged appendix. The second type 
is that in which the symptoms appear insidiously with indigestion, 
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slight abdominal discomfort, and mild intestinal distention, where 
violent exercise or fatigue causes lower right abdominal discomfort 
and not infrequently, pain. Here gentle palpation by skillful touch 
will reveal characteristic findings: some loss of flexibility of the over- 
lying abdominal muscles, tenderness and not infrequently a palpable 
appendix. The palpable appendix must not be mistaken for the 
wall of the cecum, especially if it contains soft feces, the semilunar 
line, or the lateral border of the rectus muscle. The stumbling point 
in making the diagnosis by palpation is that many a doctor practises 
medicine a lifetime and never acquires the sense of touch. Touch, 
I consider, the greatest asset in making the physical examination, 
and in the case of the diseased appendix it is far superior to any 
Roentgen ray examination. Gentle touch, skillful touch, refined 
touch make for much more in the diagnosis than the heavy hand 
or the Roentgen ray can accomplish. 

The diseased appendix, like the diseased gall bladder and the 
diseased duodenum causing pylorospasm, causes a spasm of the 
muscle fibers of the ileocecal junction and leads to lower right 
abdominal discomfort. The chronically diseased appendix causes 
referred pain, the point of reference depending upon the position of 
the appendix and the direction in which it points. In the diagnosis, 
not only of chronic but of acute appendicitis as well, the position of 
the appendix and the direction it assumes have a most important 
bearing. 

The most common positions of the appendix, as I have frequently 
pointed out, are lateral to and behind the cecum and colon, in the 
pelvis, beneath the terminal ileum and mesentery and pointing 
downward and backward to the left, above the terminal ileum and 
mesentery pointing upward and to the left, to the mesial side of 
the cecum and colon and anterior to the cecum and colon. I see a 
number of cases where pain is referred to a point immediately above 
Poupart’s ligament on the right side and where a diagnosis of com- 
mencing hernia, on account of what is believed to be succussion on 
coughing, is made. These patients are tender to pressure over the 
area of referred pain with loss of normal flexibility of the overlying 
muscles as compared with the opposite side, and upon careful 
examination do not present any definite signs of hernia. At opera- 
tion, the appendix is found inflamed while the inguinal canal is found 
normal. On the other hand, the two conditions are occasionally 
combined. It is the practice in the Lankenau Clinic, when possible, 
to remove the appendix through the hernial wound when operating 
for right inguinal hernia. This is practical in all but a few cases. 
The exceptions are where the cecum holds a high position and 
cannot be brought into the wound and where the appendix is 
retrocecal or retrocolic and adherent, or is in one or another of the 
possible positions making it inaccessible to attack through the 
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inguinal canal. In such circumstances, the appendix should be 
removed through a second incision. In practically all these cases 
the appendix is found diseased. 

In removing the appendix through the hernial wound, great care 
is needed in tying off the mesoappendix, seeing that it is relaxed not 
tense, when the ligature or ligatures are applied, others\dse bleeding 
may occur after the cecum has been replaced. Furthermore, if the 
appendiceal stump is not thoroughly sterilized, contact with adjacent 
tissues may result in infection, defeating the object of the operation 
—the cure of the hernia. The only sure method of sterilization is 
amputation with tlie cautery at a white heat. If the appendix is 
diseased, as is usually the case, and one cannot be sure of his tech- 
nique, it is better to make the usual appendiceal approach, than to 
attempt to take it out through the hernial wound. 

Our experience in incidentally finding a chronically diseased 
appendix while operating for other conditions has convinced us be- 
yond any question of doubt of the soundness of the statement that 
chronic appendicitis is not only an entity but an enemy as well to its 
possessor. 

It will be seen how confusion may occur if the pain is referred 
elsewhere than to the neighborhood of the cecum. For example, 
where the appendix is located in the pelvis the pain is referred to the 
lower left abdomen. Furthermore, especially in children, if the 
cecum has not completely descended, doubt may be injected into 
the question. 

Many of our operations include not only the removal of a chron- 
ically diseased appendix left at a previous abdominal operation, but 
also operation for acute attacks including all varieties, many of 
which are admitted with a lethal peritonitis. With few exceptions, 
not removing the appendix in all abdominal operations, especially 
of the lower abdomen, I know has been the cause of many a fatality 
in a subsequent attack of acute appendicitis. In the hands of the 
skilled operator, this little additional piece of work adds no risk. 
We should remember that to relieve pain and prevent death are 
our two chief missions. We are all familiar with the condition of 
acidosis most often seen in children, many of whom suffer repeated 
attacks. A deranged alimentary canal is most often the cause, so 
that taking out the chronically diseased appendix is the logical thing 
to do as a preventive. This is made clear by what I have said in 
describing the function of tlie appendix. Many of you are constantly 
advising removal of the tonsils and teeth for otherwise indeterminable 
conditions, but you are not advising removal of the chronically 
infected appendix, which I believe to be indirectly responsible for more 
deaths than all of the above combined. 

The conditions most commonly confused with or mistaken for 
chronic appendicitis are chronic peptic ulcer, chronic cholecystitis. 
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a mobile splashing and tender cecum with or without coloptosis or 
visceroptosis, and stone in the right ureter. Other conditions are 
carcinoma of the cecum, tuberculosis of the cecum, tuberculosis of 
the peritoneum, of the lymph node at the junction of the ileum and 
the cecum, diverticulosis, chronic diverticulitis, retroperitoneal 
lymphangitis, effusion within the psoas sheath, early psoas abscess, 
chronic right-sided pyelitis, stricture of the right ureter, stone in the 
ureter, and a chronic lesion of the right uterine appendage. Of these 
various conditions, with the exception of carcinoma or tuberculosis 
of the cecum, the ones most frequently encountered are pyelitis 
and chronic disease of the right uterine appendage. In early car- 
cinoma and tuberculosis of the cecum, before there is a definitely 
palpable mass, the difi'erentiation can only be made with certainty, 
by incision, inspection and touch; therefore, when in doubt, operate. 
Where there is a small palpable mass, I rarely have a Roentgen ray 
examination made fearing it will not be correctly interpreted and 
that operation will be deferred, resulting in the disaster of delay. 
Better operate and find nothing than operate and find too much, is a 
dictum that bears endless repetition. Multiplicity of consultations 
and of roentgenograms have, in many instances, taken away the ad- 
vantage of early operation. Opening the abdomen in order to dispel 
doubt and reveal truth is certainly attended by less risk than waiting 
for a hair-splitting diagnosis, to decide the question. In this age of 
mechanical and laboratory diagnosis, the surgeon’s hand is too often 
stayed by consultants who shoot at, but too often miss the bull’s eye. 
In early carcinoma of the right colon or tuberculosis of the cecum, 
before there is metastasis, operation is curative while delay robs the 
patient of the chance of cure. I cannot stress this too strongly, for 
at the present day not to take out a chronically diseased or a doubt- 
ful appendix is exposing the patient to unjustifiable risks. Even if 
all the symptoms of which the patient cornplains are not cleared 
away by removal of the appendix, the patient’s assurance against 
future acute attacks, metastatic infection and death more than 
warrants the interference. I am free to confess I am not in sym- 
pathy with my colleagues who oppose this stand. 

It is taken for granted that the surgeon who removes the chron- 
ically diseased appendix must be competent to excise the terminal 
ileum, the cecum and ascending colon should the case prove to be 
carcinoma or tuberculosis of the cecum, or carcinoma of the colon. 
I fear that the operation of taking out the appendix is thought to be 
so simple that it frequently is done by one not capable of handling 
a more serious condition. However, this is not an argument against 
what I am pleading for. 

Pyelitis, as well as stricture of the ureter and ureteral stone, can, 
be differentiated from appendicitis by a careful physical examina- 
tion, cliemical study of the urine, by cystoscopy, Roentgen ray. 
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pyelography and uretography. When, as often happens, th e two con- 
ditions, stone in the ureter and chronic appendicitis, are present 
the appendix can be taken out through the incision for exposing the 
ureter, which should be an extraperitoneal one. 

In case of confusion between chronic appendicitis and chronic 
disease of the right uterine appendage, the history of vaginal dis- 
charge together with vaginal and rectal examination will usually 
suffice to make the differentiation. 

Differentiation between a chronic noncalculous cholecystitis and a 
chronically diseased high-lying appendix is oftentimes difficult and 
occasionally impossible, nor does cholecystography always help us. 
It is my experience that if careful study of the history with pains- 
taking physical examination does not make the diagnosis, it will 
usually not be made by Roentgen ray study. 

Gall-bladder indigestion, in contoast with the indigestion of 
chronic appendicitis, presents characteristic symptoms such as 
discomfort, nausea, belching of gas soon after eating, and in the more 
aggravated cases, vomiting. Thus one can often make a differential 
diagnosis from the history alone. It is well known that greasy and 
highly-seasoned food aggravates the gall-bladder patient, while this 
is not necessarily true of the appendiceal patient. Careful con- 
sideration of these and other points brought out in the history will’ 
act as guides in reaching a correct conclusion. I often wonder 
whether, with om- present-day accomplishments, we are not neglect- 
ing the old and valuable methods in diagnosis. 

Next to the history, the physical examination is of greatest 
diagnostic importance especially in the presence of a mass or of 
definite rigidity and tenderness. In the physical examination, sight 
and touch play the chief roles. In both acute and chronic disease of 
the abdomen, by having the patient lie perfectly flat upon the back, 
and by observing the contour of the anterior abdominal walls 
during normal and forced breathing, much information is obtained, 
such as irregularities, increased pain caused by deep breathing, and 
the absence of movement of part of or of the entire abdominal wall. 

In the differentiation between chronic noncalculous cholecystitis 
and a high-ljdng chronic and tender appendix, when the patient gives 
a typical history, palpation, if properly made, i^ually will help to 
locate the pathology. In the enlarged chronically diseased gall bladder 
palpation detects a swelling movable with respiration which, with 
tenderness and overlying rigidity makes the diagnosis comparatively 
certain. In the absence of a palpable gall bladder, light pressure over 
the normal site of the fundus, that is to the right of the border of the 
rectus muscle, and immediately below the junction of the ninth 
costal cartilage and rib wili elicit rigidity and tenderness, their 
degree depending upon the degree of the gall-bladder inflammation. 
^Yith the fundus brought in contact with the abdominal wall, having 
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the patient breathe deeply and hold his breath, finger pressure 
will increase the pain. I attach much importance to demonstrating 
the site of pressure pain in the differentiation between gall-bladder 
and appendiceal disease. 

In the tender high-lying appendix, the tenderness can be traced 
from below upward, the tender area corresponding to the position 
of the appendix. In addition to the appendiceal tenderness, the 
enlarged appendix can often be palpated. 

Cholecystography and Roentgen ray examination have not given 
me as much satisfaction in differentiating between the chronic gall 
bladder and the chronic appendix, as have a carefully taken history 
and a carefully conducted physical examination. The latter I 
consider paramount in the diagnostic study of surgical abdominal 
ailments. Roentgen ray examination in the diagnosis of chronic 
appendicitis has never appealed to me since the Roentgen ray 
report stresses the presence of tenderness in the manipulations in 
carrying out the examination, much if not more, than retention of a 
part of the barium meal. 

In the female, the symptoms are, not uncommonly, more marked 
at the menstrual period. More important than the symptoms, 
however, are the physical findings, such as tenderness over the 
location of the appendix, with a certain degree of rigidity or stiffness 
of the overlying abdominal walls. To elicit these signs requires 
skillful touch born of large experience in abdominal diseases* 

That the chronic appendix is a menace is evidenced by the fact 
that it is found diseased in practically all cases of abdominal dis- 
orders such as chronic cholecystitis, and chronic peptic ulcer, so 
that it undoubtedly is a factor in the etiology of these conditions. 
In the cases where the appendix has been taken out, it is altogether 
possible that it was the original focus of infection, for it must , be 
admitted that the appendix is the most common site of intra- 
abdominal infection, so that it is a common site from which infection 
migrates. 

It is not an uncommon experience in badly infected appendiceal 
cases to have the kidneys involved, as evidenced by hyalin and 
granular casts, albumin, and so forth, in the urine, and to find that 
in most of these cases when the appendiceal infection has been 
eradicated the kidney condition clears up; also where' the infection 
has lasted a long time the kidneys have become permanently 
damaged. Assuming this to be so, does not the infected appendix 
play a role in the etiology of Bright’s disease? In my opinion, this 
is as likely as that neglected scarlet fever leads to chronic nephritis. 

I believe that many cases, where a chronically diseased appendix 
is responsible for the abdominal discomfort, are now being treated for 
indigestion, dyspepsia, mild colitis and intercostal neuralgia, and 
'SO forth. The history of the case with careful physical examination 
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and a knowledge of the many conditions that can simulate a chronic- 
ally diseased appendix will solve the riddle in nearly all such in- 
stances. I am daily demonstrating this in the Lankenau Clinic, in 
the study of the pathology of the living. Medication and colonic 
lavage will not cure the chronically diseased appendix any more than 
medical drainage of the gall bladder will cure clu’onic gall-stone 
disease. The money misspent in Roentgen ray examinations and 
laboratory investigations in the study of abdominal ailments is 
appalling, and the results disappointing, to say the least. I have 
these studies made only where the patient’s history is not clear and 
the physical examination is negative. 

I classify all cases of appendicitis as either acute or clnonic. 
The acute includes the catarrhal, interstitial, subacute, relapsing, 
perforative, gangrenous and phlegmonous types. In any or all of 
these varieties, there are constitutional symptoms, pain, nausea or 
vomiting or both, increased pulse, temperature and leukocytosis; 
also abdominal rigidity, tenderness and often a palpable mass. 

To differentiate these types of the acute appendix is not always 
possible and the attempt to do so only complicates the situation. 
The two words, acute appendicitis, include all the types, and hair- 
splitting diagnosis often does not get the patient anywhere, except 
perhaps, to the grave. So with clmonic appendicitis, the clinician 
who can differentiate the various types has not yet been born. 
There are clinicians, however, who impress their patients with their 
ability to differentiate between a terminal neuritis of the lower 
intercostal and iliohypogastric nerve and chronic appendicitis, 
and are bold enough to declare that pain in the lower right abdominal 
quadrant is more often the result of such, than of a clrronically 
diseased appendix. This declaration will, I am sure, be the cause 
of many deaths from acute attacks superimposed upon a clironic 
appendicitis. 

The fact that all patients who are operated upon for chronic 
appendicitis are not relieved of all of their symptoms does not prove 
that there is no such entity. I challenge my opponents to prove 
their claim by specimens from the living subject, and to show that 
lurking infection in the appendix is not responsible for some, if not 
most, of the upper abdominal conditions which the surgeon is 
constantly revealing at the operating table. 

I do not deny the role of other sources of focal infection, such as the 
tonsils, the teeth and the sinuses, and so forth, but I do claim that 
compared with the appendix their role is an inconspicuous one, 
othenvise we surgeons would not find upper abdominal inflammation 
and appendiceal inflammation associated in practically all cases. 
At least, I may say, that this has been my experience in the many 
thousand abdominal operations that I have performed. 
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Bronchiectasis, whether affecting adults or children, represents 
but one aspect of the composite picture of chronic, nonspecific 
pulmonary disease. Three tj^es of this condition have been 
described in the pediatric literature: (1) A congenital form, vari- 
ously reported as “congenital cystic formation of the lungs” or 
“atelectatic bronchiectasis,” which is found rarely in stillborn 
children; (2) an acute type, called “ bronchiolectasis ” and observed 
in the terminal bronchioles of marasmic infants; (3) finally, that 
type— most commonly recognized— which occurs as the result of 
clironic pulmonary infection. The latter tj^ie, which is of prime 
importance in any study of thoracic diseases, will be dealt with in 
this paper. From the records of the Hospital of the University of 
Pennsylvania and the Children’s Hospital of Philadelphia for the 
years 1923 to 1928, 1 have selected 53 cases* wliich I have felt dem- 
onstrated this condition in children under thirteen years of age, and 
these have been used as the basis for conclusions. Several addi- 
tional cases have been excluded which were due to foreign bodies 
of long residence, though it is conceivable that they very properly 
might be added to this group. I have also excluded cases in which 
bronchiectasis complicated proven pulmonary tuberculosis. 

There is a paucity of literature on the subject of bronchiectasis 
in children and even those articles reviewed were almost barren of 
references concerning its relative frequeney. "Sfital statistics and 
hospital records give no clue to its incidence. Half of the cases 
reported here were revealed only when the histories and roentgeno- 
grams of children variously classified as chronic pneumonitis and 
so forth were carefully restudied. In tliis series 31 were males and 
22 were females and death occurred in 4 cases. Willis Lemon^ of 
the Mayo Clinic recently reported 63 cases of bronchiectasis in 
children which occurred in 15,500 admissions dming a five-year 
period and noted 3 mortalities. Experienced observers, such as 
Landis,^ or Davidson and Pearson,^ agree that the incidence of 
bronchiectasis is much greater than anyone has reported to date. 

* The case histories here reviewed were selected from the records of the University 
and Children’s Hospitals. The courtesies extended by Dr. J. C. Gittings, Dr. J. P. C. 
Griffith, and Dr. Alfred Hand are hereby acknowledged. Dr. Henry Pancoast and 
Dr. Eugene Pendergrass rendered considerable aid in the selection and interpretation 
of roentgenograms. Dr. Chevalier Jackson and Dr. Gabriel Tucker extended the aid 
of the Bronchoscopic Clinic in the review of their records. 
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Etiology. The exact etiology of an essentially chronic disease 
such as bronchiectasis is often difficult to determine. There are so 
many serious infectious diseases of early childhood which may 
profoundly damage the respiratory tract, and they often follow one 
another with such surprising rapidity that more than one may be 
responsible for the pathologic changes in the bronchi. Broncho- 
pneumonia seems to be the most frequent antecedent of bronchi- 
ectasis in this series, being the causative factor alone in 23 cases; 
however, 26 other cases gave the history of secondary attacks of 
pneumonia, and several of the children had suffered as many as 5 
recurrences. Lemon’s^ report shows that pertussis was the most 
frequent precursor, occurring in 27 of his 63 cases, but in this series 
pertussis was the definite forerunner in only 14, although 17 addi- 
tional children had contracted this disease at some time during 
their lives. Measles accoimted for 9 cases but had occurred in 18 
others, influenza incited 3 cases and 2 cases had no precursor other 
than repeated upper respiratory-tract infections. Diphtheria with 
laryngeal stenosis and six years of cannulation was responsible for 
1 case, and poliomyelitis with resultant paralysis of the diaphragm, 
atelectasis and secondary infections for another. 

However, the exact role of any special diseases in the causation of 
broncliiectasis is a matter of conjecture for the real etiologie factor 
is a chronic infection so deeply implanted in the bronchial walls and 
supporting tissues of the limg that there results stagnation of secre- 
tion, increased intrabronchial tension from cough and finally ectasis 
of tubes which have lost the resilience of their structural framework. 

Following the report of Mullin^ attention has been directed 
frequently to the apparent causal relationship between diseases 
of the nasal accessory sinuses and bronchiectasis. The impression 
gained from study of these cases and other reports is that one can- 
not evaluate accm-ately the entire significance of the upper respi- 
ratory-tract infections in the production of such an advanced patho- 
logic entity as bronchiectasis. All but five of the children reported 
in this series gave histories of repeated upper respiratory infections 
since early infancy. In 38 there was demonstrable evidence of 
residual processes, such as sinusitis, pharyngitis, otitis and septic 
tonsils, not to mention lymphadenopathy. Thus, one must either 
assign the cause of bronchiectasis in almost all cases to these diseases, 
or one must conclude that they play a concomitant part only in the 
maintenance of residual infection. My conception of the natural 
history of bronchiectasis is that there is a common gradient^ of 
respiratory-tract pathology down which one proceeds following 
bronchopneumonia, a disease capable of implanting infection deep 
in the structures of the lung. 

Given a child with rickets, undernutrition and a poor environ- 
ment, and the ground is prepared for the seeds of such an infection. 
Various other acute febrile disorders follow rapidly, leaving in , their 
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Fig. 1.— (Case I.) Roentgenograms of the anteroposterior and lateral aspects 
of Case I before treatment, showing moderate bronchiectasis at the right base and 
interlobar pleurisj'. Note obliteration of the right lower angle of the cardiac outline. 
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Fig. 2, — (Case I.) 




Roentgenogram showing anteroposterior and lateral aspects of 
Case I after injection of lipiodol. 





Fig. 3. — (Case I.) Roentgenograms taken after six bronchcscopic treatments of 
Case I. Shows considerable improvement. 



Fig. 4.— (Case II.) Roentgenograms showing very early signs of bronchiectasis 
and thickened interlobar pleura. Note the cordlike trunk shadows extending to 
the periphery of the right base. 





Fig. 5. — (Case III.) Roentgenograms showing early evidence of bronchiectasis 
at both bases. Note the huge trunk shadows extending to the periphery, especially 
in the lateral view. 



Fig. 6. — (Case IV.) Roentgenograms taken after lipiodol instillation in an advanced 
case. The saccular type of bronchiectasis can be seen, especially in the lateral view. 



Fig. 7. — (Case V.) An advanced case which resulted fatally. Autopsy showed 
adhesive pleurisy, bronchiectasis and some abscess formation. Streptococcus in 
blood culture. 
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wake structural lesions in the lungs and septic pockets in the 
sinuses and tonsils. A vicious circle is then established and the 
child is never free from recurrent respiratory diseases which have 
either started in the lungs and augmented the upper-tract sepsis, or 
have been initiated in the sinuses and tonsils and have increased 
the intrinsic damage to the bronchial walls. Saccular bronchi- 
ectasis, abscess formation, carnification and localized empyemata 
are end results of the process. 

Study of the causative organisms is of interest. These have 
been determined in all of the 27 cases which were “bronchoscoped.” 
In no other way can an accurate investigation be made. The 
streptococcus was the dominant organism in 50 per cent of the 
cases studied, the staphylococcus in 12 per cent, ' Micrococcus 
catarrhalis in 20 per cent, the pneumococcus and influenza bacillus 
in 8 per cent each. Diphtheroid forms occurred in practically all 
cases, and from every case at least four organisms were recovered. 

Pathology. Enough has been written concerning the final path- 
ologic picture of chronic bronchiectasis to make it unnecessary to 
rehearse such a description here. It is my intention to emphasize 
the morbid changes which occur in early cases and not the gross 
lesions seen at the autopsy table. The pathology of early bronchi- 
ectasis can' be seen through the bronchoscope and deduced from 
roentgenograms. These changes are of interest since they give 
clues to early diagnosis. Roentgenograms of potential cases show 
slight interstitial and peribronchial fibrosis at the bases only, with 
diaphragmatic pleurisy as an almost constant finding. Endoscopic 
protocols report slight annular dilatation of the bronchi, infil- 
tration of the mucosa with loss or distortion of the glands, and 
residual secretion even after exhaustive coughing. This secretion is 
tenacious, yellow-green, mucopurulent and diflScult to aspirate. 
Such a picture differs tremendously from the more advanced one 
usually presented in textbooks, lacking the saccular dilatation of 
the tubes, the destruction of mucosa and the quantities of foul- 
smelling pus. 

Clinical Considerations. The principal symptom for which these 
children were brought to the hospital was cough. This cough was 
variable, being spasmodic and nonproductive in most of the early 
casesi and was incited particularly by change of position or exercise. 
When the sputmn was produced in early cases it was yellowish, 
mucopurulent and tenacious. Of course, all sputum was lost in 
the younger children since it was swallowed. The cough in advanced 
cases was described as rattling and periodic, thougk at intervals, 
there would be severe paroxysms, which would culminate in the 
production of foul pus. 

No other disease of the lungs causes hemoptysis more frequently 
than bronchiectasis. Blood spitting was reported as a symptom in 
27 of these cases, and in .2 cough and hemoptysis preceded all 
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physical signs and roentgenologic findings by several months. 
Anorexia, asthenia and remittent fever were also repeatedly noted, 
while failure to gain was almost a constant symptom. 

The physical signs are, broadly speaking, those of fibrosis of the 
lower lobes, with or without evidence of cavitation, and accompany- 
ing bronchitis. The most striking feature of these signs is their 
protean character. Thus, a child may show dullness, distant breath 
sounds and only occasional rales at one time, but at another, follow- 
ing a paroxysm of coughing, may present tubular or cavernous 
breathing with bubbling rMes and wheezes. Usually there is some 
demonstrable impairment to the diaphragmatic function. In some 
the signs are those of massive pleurisy or effusion, with deformities 
of the chest and displacement of the heart. In early cases in which 
fibrosis is not extensive lagging of one diaphragm, slight impairment 
of the percussion note, prolongation of expiration and moist rales 
are the sole changes. In these a diagnosis should be made only 
after consideration of the historj^, physical signs, roentgenograms 
and the report from the bronchoscopist. 

Definite clubbing of the fingers was noted in 29 of these 53 eases, 
but it is my impression that minor deformities of the nails occur 
more frequently, and are overlooked in all but advanced cases. 

Many children, for whom no fever was reported as a symptom, 
showed evening rises of temperature when under hospital observation, 
but this disappeared following bronchoscopie and postural drainage. 

The roentgenologic findings are of immense diagnostic importance. 
Usually an affirmative report is based upon the finding of obliteration 
of the lower right angle of the heart by thickened bronchial trunks 
which extend like cords to the periphery, and the recognition of 
impaired diaplnagmatic action. Many advanced cases show uni- 
formly increased density of the whole lung due to pleurisy, and can 
only be diagnosed accurately after the injection of lipiodol. Uni- 
lateral involvement was seen in 62 per cent of the cases, but one 
feels confident that bilateral disease will prove more frequent with 
the wider usage of lipiodol. 

Complications. These children are especially vulnerable to 
recurrent bronchopneumonia, which, closely followed by pleurisy, 
is the commonest complication. Abscess of the lungs occurred in 
7 of these cases and localized pneumothorax followed by empyema 
in 3. One case developed subcutaneous and mediastinal emphysema 
together with pneumothorax, but recovered uneventfully. One 
case only developed septicemia. Renal disease is apparently a 
noteworthy complication but no more so than in other suppurative 
conditions. Nineteen cases showed evidence of mild nephrosis, 
but 5 developed severe hemorrhagic neplmitis though only 1 of the 
latter failed to survive. The Mantoux test was positive in only 
11 of the older children, but there was no evidence at hand for 
connecting tuberculosis and broncliiectasis in a causal relationship. 
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Many of these children go about their ordinary affairs and their 
state of undernutrition is not recognized. Many times the initial 
examiner at the hospitals reported that the child under consideration 
was of normal development when the actual measurements proved 
that it was 12 to 18 per cent underweight and 1 or 2 inches under- 
height. Most of these cases were frail, undernourished and asthenic 
and a few even emaciated. Practically all showed some of the 
characteristic deformities of healed rickets. With only three excep- 
tions, the whole group was below the normal standard for height 
and weight according to age and sex. The average subnormal 
variation for weight was 14 per cent, and the variation for the group 
ranged from 8 per cent above normal to 48 per cent below normal. 

Anemia contributed to the debilitating effects of this disorder in 
31 cases. In 25 the hemoglobin was below 55 per cent and trans- 
fusions were used in 18. These transfusions proved to be of great 
value, especially in increasing tlie general bodily resistance. 

Illustrative Cases. Case I. — D. T., a male, aged seven years at admis- 
sion. No familial history of tuberculosis. Breast fed for nine months; 
solid food was introduced after twelve months and no rachitic prophylaxis 
was used. Pneumonia in 1921 and 1922 followed by measles, pertussis and 
varicella in rapid succession. Pneumonia in 1923 and 1927. Has had 
repeated “colds.” Tonsillectomy in 1923. History of cough, dyspnea, 
daily fever and failure to gain. Showed an area of dullness, distant bron- 
chial breathing and moist r^les at the right base. Moderately clubbed 
fingers and 8 per cent undernutrition noted. No anemia or positive 
tuberculin test reported. Improved after six bronchoscopic treatments 
coupled with postural drainage, a balanced diet and heliotherapy. 

Case II. — E. L., a female, aged two years, nine months. She was 
examined first in the faU of 1926 and bronchiectasis has developed almost 
under observation. A premature baby, weighing 51 pounds, was never 
breast fed, but a well-lmown “patent food” was used. No cod-liver oil 
given until the age of twelve months and then rickets was marked. This 
child has had six attacks of bronchopneumonia, three recurrences of otitis 
media and constant sepsis of the maxillary and ethmoid sinuses. Her 
physical signs are similar to those of asthmatic bronclxitis, but sensitization 
tests were negative. Shows only 50 per cent hemoglobin (Saldi) and is 
30 per cent underweight. Cannot walk yet. Roentgenogram shows inter- 
lobar pleurisy and the evidence of early bronchiectasis. 

Case III. — I. R., a female, aged eight years. Breast fed for eighteen 
months; no solid food until fourteen months and never received antirachitic 
treatment. Severe attack of pertussis at eighteen months, said to have 
lasted six months; mild measles at five years; three attacks of bronchopneu- 
monia and is almost never free from upper respiratory-tract infections. 
Tonsillectomy was performed at six years of age. Nonproductive cough, 
nasal obstruction and tardy development since infancy. Physical signs 
are shght impairment at the bases, lagging of the right diaphragm and 
occasional showers of moist rales. No anemia; is tuberculin negative, but 
is 10 per cent underweight. Roentgenogram shows right interlobar pleurisy 
with increased prominence of the trunk shadows draining the right base. 
Marked improvement of cough, physical signs and nutrition after three 
endoscopic treatments, supplemented by postural drainage, correction of 
her diet and adequate heliotherapy. 
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Case IV.— P. C., a male, aged eight years at the first admission. The 
onset of paroxysmal, nonproductive cough followed influenza and broncho- 
pneumonia. In addition he has had four other attacks of pneumonia and 
an attack of severe pertussis. Was diagnosed tuberculosis and sent to a san- 
atorium once but is tuberculin negative to 1 mg. of 0. T. The cough became 
rattling and productive of foul pus five years ago. The signs in the chest 
are those of massive bilateral bronchiectasis with displacement of the 
heart. Roentgenograms after use of lipiodol show the saccular type of 
bronchiectasis on both sides. In spite of extensive involvement he has no 
anemia, but is 14 per cent underweight. This boy has been subjected to 
250 endoscopic drainages in the past four years and shows scarcely any 
improvement. 

Case V,— M, V. N., a female, aged two years. Was fed on condensed 
milk for two years and never received cod-liver oil. She had several colds 
during her first year and two severe attacks of bronchopneumonia from 
which she has never recovered. The cough was rattling and occasionally 
productive. The physical signs in the chest were flatness on the left, 
dullness on the right, with many areas of amphoric or bronchial breathing 
and bubbling rMes. Thorax markedly deformed. This child was ema- 
ciated, weighing only 14 pounds. The sinuses and oral cavity were badly 
infected and she had clubbed fingers. The blood showed marked anemia 
and contained nonhemolytic streptococci. This child died before she could 
be treated and the autopsy showed advanced bronchiectasis and abscess 
cavities with adhesive pleurisy. 

Treatment. -If all cases suspected of having suppurative bron- 
chitis were bronchoscopically treated and not filled with worthless 
cough mixtures, bronchiectasis would actually be a rarity. Between 
treatments the children should have postural drainage, breathing 
exercises, plenty of nourishing food, cod-liver oil, fresh air and 
adequate heliotherapy. A. comprehensive program utilizing these 
agents should be planned for every case and no other remedy seems 
to be of any use. In advanced cases vaccine therapy should cer- 
tainly be tried, using an autogenous vaccme prepared from the endo- 
scopic drainage. One cannot help pointing to the necessity of early 
diagnosis as an aid to efficient treatment. This is well typified by 
Cases I and IV, described above. The former is practically relieved 
after six treatments and the latter scarcely helped by 250. 

Chart I shows an analysis of the 30 cases which were broncho- 
scoped or autopsied and in which the diagnosis cannot be questioned. 
The symptoms, signs, roentgenologic findings, bronchoscopic find- 
ings or autopsy findings are tabulated so as to point out the funda- 
mental factors leading to the diagnosis. Chart II exliibits an 
analysis of 23 cases included in the series due to the facts that the 
histories, physical signs and roentgenologic findings were similar 
to those cases tabulated in Chart I. These cases were not studied 
bronchoscopically. It is hoped that in this way that the type of 
case to be suspected of bronchiectasis may be pointed out, and the 
importance of bronchoscopic study and pneumography may be 
emphasized. 
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CHART II.— ANALYSIS OF FINDINGS FOR THE 23 PATIENTS NOT BRONCHOSCOPED 
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Summary. 1. A series of 53 cases of bronchiectasis in children 
under thirteen years, occurring in a five-year period, is reported 
and analyzed. However, the opinion is advanced that this condi- 
dition is far more common than is usually supposed. 

2. Bronchopneumonia, pertussis and measles are the common 
anteceding factors in the production of bronchiectasis, since they 
carrj'^ infection deep into the frame work of the bronchi and lungs. 
Disease of the accessory sinuses is thought to be a concomitant 
factor in maintaining a state of sepsis. 

3. An attempt has been made to demonstrate the protean nature 
of the disease and to correlate the physical findings with the patho- 
logic lesions, especially in early cases. 

4. Evidence has been presented showing the damaging effect of 
the disease on the nutritional state of the affected children. 

5. A rational mode of treatment is outlined, which includes 
drainage of the pus-filled bronchi and care of the general health of 
the patient. Early diagnosis is urged to make more efficient such 
a therapeutic program. 
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RETROPHARYNGEAL ABSCESS IN INFANTS AND CHILDREN. 
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There is a prevailing impression that retropharyngeal abscess is 
uncommon in infants and children, and that when it does occur, the 
diagnosis is easily and readily made. Our experience, however, 
leads us to believe that the condition more frequently escapes recog- 
nition than any other acute disease in childhood. In fact, every 
child in our series was brought to our attention with the condition 
undiagnosed and had been treated for from one to three weeks udth 
no suspicion of the correct diagnosis. This may perhaps be partly 
explained by the faet that when the general practitioner diagnoses 
the disease he refers the patient at once to a throat specialist. It is 
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the purpose of this paper to emphasize the relative frequency of 
retropharyngeal abscess in infants and children and to advance the 
methods employed by us in making a diagnosis of retropharyngeal 
abscess. 

The history of retropharyngeal abscess dates back to Hippocrates 
who mentions it in his book On the Prognostics.^ “Those quincies 

. : . such as . . . are attended with pain, are swelled up, 
and have redness in tliroat are indeed very fatal. . . . It is 
much less hazardous when the swelling and redness are determined 
outwardly, but if determined in the lungs they superinduce delirium, 
and frequently some of these cases terminate in empyema.” Galen, ^ 
in the second century, relates a case which occurred in his experi- 
ence and which terminated in spontaneous rupture. From his 
manner of alluding to the case it appears that he had seen several 
examples of this kind, most of which ended: fatally. Centuries 
later, Morgagni^ described a case which caused death by rupture into 
the trachea. In 1785, Bleuland’ mentioned that his master. Van 
Doeveren, had seen a case which terminated fatally. 

C. Fleming® was the first to make a study of retrophaiyngeal 
abscess. He published his results in 1840, two years prior to Ver- 
neuib who also gave an accurate description of the disease. Roustan® 
(1869), Gautier® (1869), and vonSclunitz’ (1873) added their 
studies. Gautier called the affection “angine plilegmoneuse,” 
Roustan, “adenite suppuree retropharyngienne;” the latter, there- 
fore, may be classed among the first to view the disease as a suppura- 
tive lymphadenitis. These early observers, while conceding that a 
retropharyngeal lymphadenitis might precede a retropharyngeal 
abscess, thought that this sequence was the exception. It was the 
elder Bokai® who first viewed retropharyngeal abscess as invariably 
coming from a lymphadenitis— a conception which experience has 
shonm to be correct. 

Anatomy. The retropharyngeal lymph nodes were first described 
by Mascagni. In his work, “Vasorum lymphaticorum corporis 
human, hist, et iconographi” (1785, page 63), he described them as 
“glandulse . . . quae ad latus internum carotidis intern® 

resident propre ipsium ingressum in canalum coroticum.” Most 
anatomists (llerkel, Luschka, Sappey) called them retropharjmgeal 
glands, although Henle described them as the deep facial glands. 

There is considerable disagreement as to the number of glands 
included under the term retropharyngeal Ijmiph nodes. Poirier and 
Cuneo® state that usually they are two in number. Most’s”* very 
accurate researches on the topographical anatomy of these glands 
led to the follovdng conclusions: In the newborn, there is in the 
majority of cases only one gland; in a few cases, two; very seldom 
more. Topographically they belong to the deep cervical chain of 
glands. 

These nodes, embedded in loose areolar tissue, are located behind 
the pharynx at the level of the atlas and at the junction of the 



RETROPHAEYNGEAL ABSCESS IN INFANTS AND CHILDREN 769 

posterior and lateral walls of the pharynx. Anterior to these glands 
is the posterior wall of the pharynx. Posteriorly they are separated 
from the lateral masses of the atlas by the rectus capitus anticus 
major muscle. Externally they are in relation with the constrictors 
of the pharynx and through these with the internal carotid artery. 
Internally, they are nearly 2 cm. distant from the midline of the 
pharynx. The retropharyngeal glands receive afferents from almost 
all the collectors of the mucosa of the nasal fossae and their accessory 
sinuses, the lymphatics of the nasopharynx, those of the Eustachian 
tubes and perhaps some of the lymphatics of the cavity of the tym- 
panum. The efferent vessels of the retropharyngeal glands empty 
into the internal glands of the deep cervical chain. Since the retro- 
pharyngeal glands do not drain the palatine tonsils, infections of the 
latter can reach these glands only indirectly, namely, through 
involvement of the neighboring pharynx. After the first year of 
life, they undergo retrogressive changes, but persist, as a rule, until 
later in childhood, as is evidenced by the number of cases of retro- 
pharyngeal abscesses that occm* in children over one year of age. 

Pathogenesis. Anatomical studies explain the progress of a case 
of retropharyngeal abscess . The first stage of the disease is infection 
of one of the points drained by the retropharyngeal glands. This 
usually is an adenoiditis, though rarely rhinitis, sinusitis, or otitis 
may also usher in the disease. When the infection spreads to the 
retropharyngeal glands there results an adenitis with an accom- 
panying periadenitis which frequently is followed in twenty-four to 
forty-eight hours by suppuration. At times, however, the disease 
does not progress beyond the stage of lymphadenitis, pus formation 
does not occur and resolution takes place. 

Retropharyngeal abscess may conveniently be classified as 
primary and secondary. The most frequent variety is the 
primary or idiopathic (Bokay^®). It is preceded, as a rule, by a 
nasopharyngitis, although occasionally the accessory nasal sinuses 
and the middle ear are the portals of entry. The secondary retro- 
pharyngeal abscesses follow infection of the upper cervical vertebrae 
(Pott’s disease), or migration of pus from a superficial cervical adeni- 
tis or, what is still rarer, a metastasis from a distant abscess. A rare 
cause of secondary retropharyngeal abscess is a cavernous sinus 
thrombosis. According to Eagleton,” the postpharyngeal suppura- 
tion originates from retrograde thrombophlebitis of the veins com- 
municating with the cavernous sinus and the pharynx. In fact, 
Eagleton states that when a retropharyngeal abscess is encountered 
during the course of an attack of otitis media in a patient over 
eighteen months of age cavernous sinus should be suspected. At 
times retropharyngeal abscess follows trauma; the traumatic type 
is encountered only exceptionally and is usually due to a foreign 
body, as a rule a fish bone, lodging in the posterior pharynx, 
though occasionally tonsillectomy is the etiologic faetor. Num-' 
erous examples of each variety have been reported in the literature. 
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Sex. This is not an important factor, the cases being equally 
divided. 

Age. Retropharymgeal abscess is a disease of childhood. The 
reason for this is that the retropharyngeal glands undergo retro- 
gressive changes after the first year of life. Von Schmitz^ found 
no, or at most one, gland in this region after the third year. The 
researches of Most^ agree with this view. The smaller glands behind 
the phary^nx are never found in adults and the main lateral retro- 
pharyngeal glands atrophy until they' are no larger than a bean; and 
are, therefore, easily overlooked. 

Retropharyngeal abscess is most frequent between the ages of two 
months and four y^ears. In Bokay'^'s*'* series 94 per cent of the cases 
occurred during the first three years of life. Vas,‘^ continuing this 
series, found 59 per cent of the 1054 cases occurring in the first y^ear 
of life; 35 per cent between the first and third and less than 1 per cent 
after the seventh y^ear. Guthrie’® in a series of cases reported the 
following statistics: 

Cases. Per cent. 


0 to 1 year 

1 to 2 years 

2 to 3 years 

3 to 4 years 

4 to 5 years 

5 to 6 years 

6 to 7 years 


7 

4 

3 

2 

1 

1 


35 

20 

15 

10 

5 

5 

10 


Total 


20 


Babbitt” found that 60 per cent of his 50 cases of retropharymgeal 
abscess occurred in the first y^ear of infancy : 

Cases. Per cent. 


0 months to 6 months 
6 months to 1 year 
Second year 
2 to 23 years 
21 to 4 years 
4 to 6 years . 

6 to 10 years 


8 

25 

13 

1 

1 

1 

1 


10 

50 

26 

2 

2 

2 

2 


Total 


50 


Similar findings are recorded by' Frank.’® Seventy'’ of his 74 cases 
occurred in children under ten years of age and 90 per cent in 
children under three y^ears of age. In our series of 55 cases, 22, or 
40 per cent, occurred in infants under one y^ear of age; 25 cases were 
found between one and two years of age; the remaining 8 were dis- 
tributed as follows: 

Cases. Per cent. 


0 to 1 year 22 40.00 

1 to 2 years 25 45.00 

2 to 3 years 2 3.03 

3 to 4 years 1 1-81 

4 to 5 years 2 3.63 

5 to 6 years 2 3,63 

6 to 7 years 1 1.81 


Total 


55 
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Eighty-five per cent of our cases were, therefore, under two years 
of age. This agrees with former statistics. The oldest child that 
we have seen with this affection was seven years of age "and the 
youngest five weeks of age. The great majority of ouT cases 
occurred in children under two years of age. 

Season. The disease occurs most frequently in the spring and 
winter months. The reason for this is evident: upper respiratory 
infections are most common in these months. 

Associated Diseases. Retropharyngeal abscesses occur occasion- 
ally during or after the acute infectious diseases. Of Bokay’s^” 926 
cases, 14 occurred during an attack of scarlet fever; one during 
measles and two dm-ing diphtheria of the pharynx. The abscesses 
complicating the exanthemata are, as a rule, malignant and have a 
tendency to burrow downward into the mediastinum. Syphilis 
is mentioned by some authors as an etiologic factor. Bokay^° 
observed 8 cases due to syphilis. These are, however, the exception. 
The influence of constitutional diseases, such as rickets or the scrof- 
ulous diathesis, on the development of retropharyngeal abscess is 
indefinite and very doubtful. The only associated or complicating 
diseases in our series were the initial nasopharyngitis and the sub- 
sequent otitis media. 

Bacteriology. In 1894 Koplik“ studied 8 cases of retropharyn- 
geal abscess bacteriologically and succeeded in isolating a streptococ- 
cus in all. In one case he found, in addition the Bacillus lactis 
aerogenes, which was probably a contamination from the mouth. 
These findings have since been repeatedly corroborated. 

Symptoms. The onset is usually insidious. In the majority of 
cases, there is a preceding nasopharyngitis, which produces a wide 
range of symptoms; after a lapse of from two to four days the first 
symptoms of retropharyngeal abscess appear. The time elapsing 
between the appearance of the first sjonptom and the time of diag- 
nosis varies. It may be only two days and it may be tliree weeks. 
The average is about ten days. 

Most textbooks mention difficulty in swallowing as the first 
symptom. This has not been our experience. The earliest symp- 
toms in our cases were either restlessness, fever or an enlarged 
cervical gland. We wish to emphasize particularly the presence of 
a unilateral cervical adenitis. The enlarged gland is usually situated 
at the angle of the jaw at the posterior border of the sternocleido- 
mastoid muscle. In 2 cases, the enlarged gland was anterior to the 
angle of the jaw and almost in the midline. The presence of an 
enlarged gland in these regions should always lead one to suspect a 
retropharyngeal abscess and to exclude it, if possible, by the only 
absolute method of diagnosis, namely, palpation of the throat. 

Difficulty in swallowing is a very important symptom, although it 
must be emphasized that it is not a very early one and occurs 
relatively late in the disease. Young infants show it by refusing all 
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food. Thus, an infant will take the breast very eagerlj^, suck it a 
few times, then let go, throw the head backward, eject the milk 
from the mouth and cry bitterty. One must be on guard not to 
attribute such a refusal of food to colic. We have seen a four- 
month-old infant, suffering from retropharyngeal abscess, treated 
for one week for colic, because it appeared to be in pain when taking 
the breast. 

At first the pain on swallowing is caused- by inflammation. Only 
later, when the abscess obstructs the pharjmgeal cavity, does the 
mechanical factor come into play. Mechanical obstruction is most 
marked in the rare case where the abscess is in the midline; it is also 
prominent in lateral abscesses that are so large that they approach 
the midline. In our series of cases, not one abscess was found 
directly in the midline. All were lateral. This fact may account 
for the absence of dysphagia as an early and predominating symp- 
tom. Infants may become dehydrated very rapidly unless proper 
measures are taken to supply them vdth fluid . Dystrophy may result 
if the abscess is of long-standing. Since the pharynx is smaller in 
infants than in older children, the younger the child the more 
marked null dysphagia be. Occasionally, however, nourishment is 
not refused even though the condition is advanced. 

The voice, too, changes. It loses its natural tone and becomes 
nasal in quality. When the child cries or talks, the voice assumes 
a peculiar muffled quality as if there were a hot potato in the mouth. 
This becomes more and more definite as the affection progresses. 
The voice change differs from that found in palatine paralysis 
following diphtheria, in that in the latter disease the voice is flatter, 
weaker, and lacks the deep gurgling qualities found in eases of 
retropharyngeal abscess. 

Respiratory difficulty is present in almost every case and occa- 
sionally causes diagnostic errors. Careful observation of the type of 
respiratory embarrassment vdU often give a clue to the level of the 
abscess. If the abscess is located in the upper part of the pharynx, 
nasal breathing is impossible and the child becomes a mouth breather. 
An abscess at the level of the epiglottis will cause respiratory diffi- 
culty simulating that found in laryngeal stenosis, due to diphtheritic 
laryngitis or to foreign body in the larynx. Only when the possi- 
bility of retropharjmgeal abscess is kept in mind and the throat is 
palpated is the true condition revealed. Due to the difficulty in 
swallowing, mucus collects in the throat and causes the rattling and 
stertorous breathing so frequently heard. In fact, the snoring, 
gurgling respiration during sleep is one of the most constant symp- 
toms of retropharyngeal abscess. All these symptoms are aggra- 
vated when the patient is in a horizontal position. Again, the 
yoimger the patient and the more rapid the course of events, the 
more pronounced are these findings. 

Torticollis is a sjmiptom found in nearly every case and, when 
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present, should always lead one to rule out retropharyngeal abscess 
before a search is made for other causes. In one of onr cases, torti- 
collis was the outstanding symptom and was present for six weeks. 
It was so marked that roentgenologic examinations had been made to 
rule out vertebral pathology. This symptom was present in 80 
per cent of our cases. Early in the disease there is a definite stiffness 
of the neck. A little later the head becomes inclined toward the 
affected side and in the last stages the neck is held immovable and 
backward to facilitate breathing. 

The temperature is very rarely high. In most cases it ranges 
between 100° and 102.5° F. In only one of our cases was the 
temperature elevated above 103 ° F. 

Physical Examination. When the child is brought for examina- 
tion, one notes at once that he looks ill. As a rule, the head is held to 
one side, the mouth is open and dribbling is present. Rarely, facial 
paralysis is noted. When retropharyngeal abscess is suspected a 
careful examination of the glands of the neck should be made. 
Usually only one gland is enlarged. It may be situated anterior 
or posterior to the sternocleidomastoid muscle. At times, however, 
a whole chain of glands may become enlarged and late in the disease 
they may become matted together. When this occurs, the mass is 
very large and extends well down into the neck. When only one 
gland is involved, the enlargement may be so small as to escape 
superficial examination. If, however, the thumb and forefinger are 
hooked ab.out the anterior and posterior borders of the sterno- 
cleidomastoid muscle the slightest increase in size can usually be 
detected. The glands, whether small or large, are usually hard; 
rarely, fluctuation occurs late in the disease when the abscess has 
ruptured outwardly. 

It is necessary to have a clear conception of a normal throat in 
infants and children in order to determine, from the brief glance that 
is afforded the examiner, whether pathologic changes exist or not. 
Inspection of the throat in infants is rarely conclusive. In older 
children, difficulty is encountered in the examination because of 
trismus. The pushing forward of one pillar is one of the most 
constant signs found on inspection and one that may easily be 
overlooked. At times also a slight edema of the soft palate may be 
noted on the involved side. The edema, however, never reaches the 
extent found in peritonsillar abscess. Frequently the mucous 
membrane of the throat appears dry and congested. Tlie mucosa 
covering the swelling is at fii’st red and later, as suppuration occurs, 
the redness fades and the pharyngeal wall becomes pale and finally 
yellowish. When the abscess is large enough the soft palate and 
uvula are displaced laterally and forward. In cases where tonsil- 
lectomy has previously been performed the mass may be seen behind 
the anterior pillar, filling in the empty tonsillar space. 

Frequently inspection reveals nothing and resort to digital 
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examination must be made to establish the diagnosis. In young 
infants, this offers no difficulty. In older children, care is necessary 
to prevent injury to the examiner’s finger through biting. A mouth 
gag should not be used since sudden death, due to asphjocia, has 
been reported following its use. Our procedure is to use a metal 
finger which is placed on the index finger of the left hand and inserted 
between the upper and lower jaw at the first and second molars. 
This suffices to pry the mouth open wide enough to admit the index 
finger of the right hand which is swept about the pharynx. In the 
stage of lymphadenitis one finds to one side of the midline a tender, 
firm, resistant mass, smooth in outline, var.ying in size from a bean 
to a hazelnut. If suppuration is present, the mass feels elastic and 
boggy. When an abscess is present, the vertical and lateral extent 
is noted. The whole procedure should take only a few seconds. 
When done in this manner we have never seen any ill effects from 
digital examination. Occasionally, the prominence of the body of 
the seventh cervical vertebra is marked and unless care is taken it 
may be mistaken for lymphadenitis. In fact, this mistake was 
made in one of our cases. The deeper location and the bony 
hardness of the vertebra should prevent error. We Avish to empha- 
size that all manipulation should be done gently to prevent rupture 
of the abscess and resulting suffocation of the patient. Thus, 
Koplik^’^ reports a case in which death followed within a few hours 
after pus was aspirated from an abscess which burst as a result 
of rough digital examination. Rarely, collapse follows digital 
examination. 

The following table is an analysis of the symptoms recorded and 
of the signs observed in pur cases. As may be seen, fever, restless- 
ness and enlarged cervical glands occurred in every case. The fever 
in nearly every instance was of moderate degree. Voice changes 
were found in only a small number of cases; this may be attributed 
to the fact that the abscess in most of om cases had not reached large 
proportions. 


Symptoms. Cases. 

Fever 55* 

Restlessness 55 

Cer-x-ical adenopathy 55 

Respiratory difficulty 41 

Difficulty in swallowing 35 

Torticollis 44 

Mass in back of throat; 

Lateral 55 

Medial 0 


Retropharyngeal abscess 53 

Retropharyngeal lymphadenitis 2 

Complicating otitis media 8 

* Temperature 102° F. or less in 49; 102° F. or more in 6. 

Complications and Sequels. If the abscess is left to itself, it may 
pursue any one of four courses : (1) It may burst spontaneously and 
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drain into the larynx. This is not uncommon, Bokay, Sr., having 
seen it nineteen times in 144 cases. The danger of this is the 
possibility of the pus gaining entrance into the tracheobronchial tree 
and causing sudden death, due to asphyxia; or multiple abscesses 
of the lung with fatal termination may result. Indeed, Babbitt^^ 
believes that many cases of unexplained sudden asphjocia may be 
due to inspiration of pus from a ruptured retrophar^mgeal abscess. 
Myerson^® reported a case of spontaneous rupture of a retropharyn- 
geal abscess which flooded the lungs. The child was given artificial 
respiration and a tracheotomy was done. A catheter attached to a 
suction apparatus was passed through the tracheotomy tube and 
the pus aspirated. The child made an uneventful recovery. We 
have observed several cases of spontaneous rupture with recovery, 
but we have never seen asphjocia resulting from rupture. It may 
be assumed that rupture has occurred in a case of retropharyngeal 
abscess when there is a sudden disappearance of the enlarged 
external glands and an immediate amelioration of symptoms. (2) 
The pus may burrow inwardly instead of being evacuated through 
the pharynx, dissecting the tissues laterally to the side of the neck 
behind the large vessels and the sternocleidomastoid muscle, and 
appear at the posterior triangle of the neck. If the abscess ruptures 
tlu’ough the surrounding prevertebral fascia it may present itself 
anteriorly to the sternocleidomastoid muscle in the anterior triangle 
of the neck. (3) Instead of burrowing laterally the pus may 
extend downward along the prevertebral fascia into the lower part 
of the neck. This complication has been reported b}’’ hlercier.^® 
In his patient, the pus made its way through the tissues of the neck 
and opened at the level of the clavicle. (4) Rarely, the pus is 
guided behind the esophagus into the posterior mediastinum. A 
very rare route for the escape of pus is reported bj^ Szmurl.^® In his 
patient, the abscess burrowed through the internal auditory canal 
into the cranial cavity. 

A relatively infrequent and serious complication is erosion of one 
of the main bloodvessels in the vicinity of the abscess. The vessels 
most likely to be involved are the internal carotid artery and, to a 
lesser extent, the internal jugular vein and the vertebral artery (the 
latter only in cases secondary to tuberculous cervical spondylitis). 
There are several reports in the literature describing cases of fatal 
hemorrhage from the carotid artery,-^ occurring immediately after 
incision of the abscess. In isolated eases-" it has been possible to 
avert a fatal outcome by an immediate ligation of either the common 
or internal carotid artery. Not always, however, is the source of 
bleeding evident. Thus, Wishart“ reports the case of a child eighteen 
months of age who had two severe hemorrhages from the mouth 
which were assumed to be of gastric origin. At the postmortem 
examination a large retropharyngeal abscess with erosion of the 
internal carotid artery was discovered. In one of our fatal cases. 
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the cause of death was hemorrhage due probably to an erosion of 
the internal carotid artery. This occurred in an infant six months 
old, who, a week after an attack of nasopharyngitis, developed a 
retrophayngeal abscess. This case was referred to a nose and throat 
surgeon who opened the abscess with a sharpened finger nail. As 
the finger was removed there was a violent gush of blood from the 
mouth and the child died within a few minutes. We have never 
encountered a case in which the internal jugular vein was involved. 
Mosher, however, described a case of retropharyngeal abscess which 
ran a septic temperature after incision of the abscess. At the time 
of the second operation the internal jugular vein was found to be 
thrombosed and about 2 inches of the vein had sloughed away. 
Equally rare is erosion of the vertebral artery. It occurs only in 
cases of abscess secondary to vertebral inflammation and may cause 
fatal hemorrhage. 

Prognosis. Retropharyngeal abscess is a benign disease if recog- 
nized early and treated properly, but dangerous and even fatal if 
unrecognized. 

The time of diagnosis affects the prognosis; the earlier the diagno- 
sis is established and proper treatment instituted, the better the 
prognosis. Operation should be deferred until definite fluctuation 
can be detected. We have had one fatality due to a failure to 
recognize the fact that a retropharyngeal lymphadenitis should 
never be incised before the stage of suppuration. This occurred in 
an infant eight months of age who, ten days after an attack of 
nasopharyngitis, refused food, cried wlien forced to eat, and snored 
while sleeping. Examination showed the cervical gland on the left 
side to be enlarged and tender. A firm, tender, mass was palpated 
in the left posterior wall of the pharynx. The mass was incised; 
after the operative interference the general condition became 
rapidly worse, swallowing became impossible, the temperature rose 
to 104° F., and attacks of cyanosis occurred. Four days after the 
incision the child died, presenting the picture of a profound sepsis. 

The influence of constitutional disturbances or of accompanying 
infections on the prognosis is evident and needs no discussion. 

As a rule, the mortality rate of retropharyngeal abscess is low. 
In Bokay’s^® series there were 14 deaths in 317 cases. In our series 
of cases, the mortality rate was somewhat higher (7.3 per cent), 
4 deaths occurring in a series of 65 cases. 

Treatment. Treatment will depend entirely upon the stage in 
which the disease is first observed. If the patient is seen during the 
stage of lymphadenitis, mild alkaline sprays or gargles are indicated. 
Local applications of equal parts of glycerin and alcohol to the neck 
may be of use. Operative procedure is absolutely contraindicated 
in this stage. As soon as fluctuation is present the mass should be 
incised. In our cases the internal route was used almost without 
exception. External incision anterior to the sternocleidomastoid 
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muscle has also been advocated. According to Bokay, Jr./® this 
method of approach was first practised by St. Germain in 1872. In 
the hands of some men, it has given good results. Thus/Sclimidt^® 
treated 15 cases of retropharyngeal abscess (13 primary and 2 tuber- 
culous) by the external route with no unpleasant incidents either 
dm'ing the operation or subsequently. We belieye this method 
should be used only in cases secondary to cervical Pott’s disease or 
in cases where the abscess is situated low down in the pharynx. In 
the latter case there is too much danger of some of the pus spilling 
into the larynx when the abscess is opened tlirough the mouth. 
That the internal route is not without danger may be seen from 
reports of cases of sudden death following operative interference. 

On the whole, however, immediate improvement follows incision. 
As a general rule, within twenty-four hours the glandular enlarge- 
ment disappears to a great extent. The child shows a rapid improve- 
ment in its general condition and takes nourishment readily and 
eagerly. The improvement usually progresses until complete 
recovery takes place. A recurrence of symptoms after incision 
usually points to the closure of the operative opening and is an 
indication for reestablishment of drainage. 

Summary and Conclusions. 1. A series of 55 cases of retropharyn- 
geal abscess is reported and analyzed and the literature reviewed. 

2. The condition is not uncommon in early infancy and childhood. 
It is more common in the first year of life than later. It is equally 
divided between the sexes and occurs most frequently in winter and 
spring, when respiratory infection is commonest. 

3. Retropharyngeal abscess should be suspected in every case pre- 
senting an enlarged cervical gland and the diagnosis should be 
determined by a digital examination of the pharynx. 

4. Retropharyngeal abscess is not an innocuous disease as demon- 
strated by the fact that the mortality rate was 7.3 per cent in 
our series. 

5. The danger of operating in the stage of non-suppurative 
lymphadenitis as well as the dangers of not operating when fluctua- 
tion is present are pointed out. 
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THE PANCEEATIC TEIAD.* 

By W. N. Boldyeeff, M.D., 

mnECTOK OF THE PAVLOV PHYSIOLOGICAI, INSTITUTE OF THE BATTLE CREEK 
SANITARIUM, BATTLE CREEK, MICHIGAN. 

(From the Pavlov Physiological Institute of the Battle Creek Sanitarium.) 

OuR previous experiments, performed on dogs with the help 
of E. W. and A. W. Boldyreff,^"^ have shown that either a complete 
pancreatectomy or a severe loss of pancreatic juice through a 
fistula of the main pancreatic duct involve the following three 
pathologic conditions to which we have afiixed the name "Pan- 
creatic Triad:” 

1. A rise in the percentage of the blood sugar (that is, a decrease 
in the content of glycolytic ferment in the blood) 

2. A decrease of the blood coagulability— apparently due to 
decrease in the content of fibrin ferment in the blood;® and 

3. The appearance of leukocytosis.^ 

Our numerous experiments on dogs have convinced us that com- 
plete loss of pancreatic juice (complete diversion to the outside) 
produces in general the same phenomena in the organism as does 

* Reported to the American Physiological Society, Ann Arbor, Michigan, April 13, 
1928. 
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complete pancreatectomy. In order to understand why this is true, 
one should recall that in normal conditions the pancreatic juice 
secreted into the intestine is immediately absorbed therefrom into 
the blood (as shown" by our experiments— both those previously 
published and those described in this paper) and then enters the 
organism, supplying its tissues with all its ferments. But when the 
juice is discharged outside the organism, there is a lack of all pan- 
creatic ferments. Thus, complete loss of pancreatic juice could be 
called physiologic pancreatectomy. One must believe that in 
anatomic (or surgical) pancreatectomy the chief cause of the dis- 
eased conditions following the operation is the deprivation of the 
body of the pancreatic juice. 

In 1913, Dr. V. N. Vorobiev and I^ produced fistulse of both 
pancreatic ducts (dog), so that all the pancreatic juice was flowing 
outside the body. Within twenty-four hours after the operation 
azoturia and glycosuria appeared, and the wound remained open 
for some time. (After the fistulse were finally closed the dog quickly 
recovered.) All this, together with other known s 3 ^mptoms, is also 
observed in cases of complete pancreatectomy'. We are still con- 
tinuing these experiments and intend to treat such animals by the 
introduction of pancreatic juice through an intestinal fistula. I 
first recommended the use of pancreatic juice as a remedy in 1914.®. 
In my lectures at the Universities of Kyoto, Tokyo, Osaka and 
Fukuoka, I repeated this recommendation many' times (1920-1921) ; 
Hedon's experiments confirm the correctness of such a view.® 

The duration of the three phenomena which we have termed 
the “Pancreatic Triad” depends on the conditions of the experiment 
and varies in different cases from several hours to several days or 
more, as may be seen in Tables I and W. 

TABLE I.— RESULTS OF TOTAL PANCREATECTOMY ON A DOG. 

Leukocytes Blood- 


Time in in thousands coagulation Blood sugar 
No. of test. minutes. per c.mm. time in seconds. in per cent. 

Before the Operation (Normal). 

I 10.8 45 about 0.10 

After the Operation. 

I 15 7.0 30 

II 150 12.0 75 

III 270 20.1 120 0.17 

IV 540 20.3 180 0.21 

500 cc. blood taken out. 

V 600 .. 240 (!) 


Experiment by E. Boldyreff and A. Boldyreff, February 26, 
1925. Dog kept mthout food for twenty-four hours before experi- 
ment. Subcutaneous injection of 0.025 gm. morphin. Chloroform- 
ether-alcohol anesthesia.^ 

^ Leukocytosis is notoriously easy to produce in the dog, and 
similar figures are the rule after narcosis and abdominal operation 
(see Krumbhaar^). The decrease in coagulability is striking. 
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Our new experiments (Table 11) performed on many dogs and 
new observations made on several men have confirmed former ones 
and have shown that this pathologic triad may also be a consequence 


TABLE II,— total PANCREATECTOMY POSTOPERATIVE RESULTS OF 
NEW DOG EXPERIMENTS (E. BOLDYREFF). 


Dog Nla. Young female, 8.900 gr. 


Time of observation 

Normal (be- 
fore operation) 

5 hours 
poi5toperalivo 

S hours 
postoperative 

Blood-coagulation time in seconds 

55 

70 

90 

Leukocytes 

6,500 

i 19,700 


Blood sugar 

0.095 

0.112 

0.132 


Dog N2a. Female six months, O-.'iTO gr. 


Time of observation 

Normal 

before 

operation 

12 liours 
post- 
operative 

24 hours 
post- 
operative 

31 hours* 
post- 
operative 

44 hours 
post- 
operative 

56 hours 
post- 
operative 

72 hours 
post- 
operative 

Blood-coagulation 
time in seconds 
Leukocytes . 
Blood sugar . 

4*1 

6,800 

0.125 

i 

65 

23,100 

0.34 

HI 

230 

18,100 

0.30 

230 

i 

150 

7,900 

0.21 

m 

Dog N3a. Male nine months, 13.020 gr. 

Time of observation 

Normal 

before 

operation 

23 hours 
post- 
operative 

1 

i 2S hours* 
post- 
operative 

! 

47 hours 
post- 
operative 

i 

56 hours 
post- 
operative 

Blood-coagulation time in seconds . 

Leukocytes 

Blood sugar 

140 

8,800 

240 

26,000 

0.39 

210 

20,000 

60 

15,100 

60 

21,000 


* The time of first feeding after the operation. 


of other defects in the function of the pancreas; thus, after a partial 
pancreatectomy, when about a quarter or a third of the gland is 
removed, no matter whether from the head or the tail, we observed 
a temporary appearance of all three sjnnptoras (Table III). 

In the other 8 cases of total pancreatectomy we obtained approx- 
imately the same results. In all our experiments described in this 
paper, the dogs were provided with an ample supply of drinking 
water. 

In every case the tail of the pancreas (about 6 gm.) was removed. 
Removal of the head of the pancreas had the same effect, as was 
shown by our experiments. 
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TABLE III.— PARTIAL PANCREATECTOMY. 
Dog No. 12. 


Time of observation 

Normal 

before 

operative 

24 hours* 
post- 
operative 

48 hours i 
post- i 
operative i 

56 hours 
post- 
operative 

72 hours I 
post- 1 
operative 

144 hours 1 
post- 1 
operative 

168 hours 
post- 
operative 

Blood-coagulation 
time in seconds 
Leukocytes . 

1 

i 

30-45 

7700 

30 

18,200 

360 

9300 

1 

i 

405 

8600 

1 

1 

1 

150 

45 

6800 

45-50 

8500 


Dog No. 21. 


Time of observation 

Normal 

before 

operation 

24 hours* 
post- 
operative 

48 hours 
post- 
operative 

72 hours 
post- 
operative 

96 hours 
post- 
operative 

120 hours 
post- 
operative 

144 hovirs 
post- 
operative 

Blood-coagulation 
time in seconds 
Leukocytes . 

1 

i 30 

1 4300 

1 

1 

60 

15,900 

75 

8700 


35 

6700 

1 

30 

5800 

25 

4700 


Dog. No. 29. 


i 

1 

Time of observation 

Normal 
before 
operation 1 

24 hours* 
post- 
operative 

48 hours 
post- 
operative 

1 

72 hours 
post- 
operative 

06 hours 
post- 
operative 

120 hours 
post; 
operative 

144 hours 
post- 
operative 

Blood-coagulation 
time in seconds 
Leukocytes . 

45- 

5400 

45 

8800 

90 

8900 

75 

6200 

75 

7300 

1 

50 

6600 

1 

30 

6400 


Dog No. 30a. 


Time of observation 

Normal 

before 

operation 

24 hours* ; 

post; , 
operative 

48 hours 
post; 
operative 

06 hours 
post- 
operative 

120 hours 
post- 
operative 

144 hours 
post- 
operative 

Blood-coagulation time in 

seconds 

Leukocytes 

40 

6400 

30 

15,800 

45 

15,200 

60 

20,900 

30 

12,900 

30 


* The time of first feeding after the operation. 


In several cases the blood sugar was determined and an increase 
in its amount was found. 

We next observed the triad in dogs as a consequence of both the 
ligation of pancreatic ducts or of the main duct only; even a tem- 
porary closure of both pancreatic ducts with clamps may produce 
the same phenomena (Tables V and 71). Last, and very recentljq 
we have met with the above-mentioned triad (rise of blood sugar, 
leukocytosis, delayed blood coagulability) in cases of diabetes both 
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in dogs and in men (Tables VII and VIII). The figures obtained 
from experiments on dogs follow: 


TABLE HL— PANCREATIC TRIAD IN CASES OF PANCREATIC FISTULA. 


Dog N5a. 


Tin»o of obscrvaUon 

Normal 

before 

operation 

72 hours 
posh- 
operative 

144 hours 
post- 
operative 

108 hours 
post- 
operative 

192 hours 
post- 
operative 

Leukocytes 

Blood sugar 

6900 

0.1 

6100 

0.14 

14,400 

0.16 

17,000 

18,200 

0.24 


On nine other dogs with pancreatic fistula, we obtained similar 
results. 

In several dogs with pancreatic fistulse, we observed that for 
several days after the operation the pancreatic juice did not secrete. 
During this time, the triad was absent on these dogs but it appeared 
as soon as the pancreatic juice began to flow abundantly from the 
fistula. As would be anticipated, we failed to observe the triad of 
symptoms following other types of operation on the digestive tract, 
as, for instance, gastric fistula, biliary fistula, etc. (Table V). 


TABLE V.— PANCREATIC TRIAD UNDER VARIOUS CONDITIONS. 


Dog. 

i 

Date. 

! i 

Normal. 

After a ligation of both pancreatic 
ducts. 

3-28-27 

4-1-27 

4-5-27 

5-3-27 


Leukocytes 

7500 

16,800 


8500 

6a 

Blood coagulability in seconds 

30 

170 


120 


Blood sugar 

0.095 

i 

0.118 

0.120 

0.095 



! 

Date. 

Normal. 

After ligation of main pancreatic duct, j 




1-24-24 

1-25-24 

1-27-24 

1-28-24 1 

1-29-24 

1-30-24 


Leukocytes 

6000 

17,700 

16,400 

13,400 

16,900 

9500 

8300 



j 

Date. j 

1 

Normal. 

After operation for gall-bladder fistula. 

3-28-27 

3-31-27 ’ 

4-1-27 

4-5-27 1 

] 

5-12-27 


1 

i Leukocytes 

6600 

6900 

12,300 

] 

6600 


7b 

i Blood coagulability in seconds 

25 

25 

25 

25 



1 Blood sugar 

i 

I 0.100 


0.091 

0.090 

0.100 
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Three cases are presented in Table V. In the Dogs 6a and 7a the 
pancreatic ducts were ligated and we observed the usual symptoms. 
Dog 7b, with a fistula of the gall bladder, was operated upon the 
same day as Dog 6a, with ligation of both pancreatic ducts. 
Although both operations were technically quite similar and were 
done nearly on the same anatomic region. Dog 7b (biliary fistula) 
showed no phenomena of the triad except for a brief leukocytosis, 
but Dog 6a showed the presence of all members of the triad. 

TABLE VI.— PANCREATIC TRIAD (AFTER CLOSING BOTH PANCREATIC 

ducts). 


Young Dog (8a), Ether Anesthesia. 



1 Normal 



I 

Leukocytes 

7100 

12,200 

9600 

II 

Blood-coagulation time in seconds . 

1 30 

120 

45 

III 

Blood sugar 

1 0.120 

0.140 1 

0.120 


Time in hours 

1 

4 

2 


TABLE VII.— PANCREATIC TRIAD. 
The Figures Obtained on Dogs 0a and 10a. 



Normal. 

j Diabetes. 

I Blood sugar in per cent 

II Leukocytes 

Ill Blood-coagulation time in seconds 

0.100 

6000 

30 

1 

0.615 

15,400 

120 


This diabetic dog had a spontaneous (not experimentally produced) 
diabetes in mild form. Not infrequently we observed on this dog 
poljqihagia, polydipsia, polyuria, glucosuria, hj^ierglycemia and con- 
vulsions with loss of consciousness. The dog has lived in the labor- 
atory for more than three years and has given birth to two litters of 
puppies; the first litter consisted of one puppy and the second of two; 
one of which died shortly after birth. The condition of the dog 
sometimes greatly improves on a suitable diet. This dog is still 
living in the laboratory. 

The following are the figures obtained by E. Boldyreff from tests 
on men: 

TABLE VIII.— PANCREATIC TRIAD IN MAN. 




Normal 

■1 

2 

3* 

4t cases 

I 

Blood sugar in per cent 

0.100 

0.330 

0.150 

0.129 i 

1.62(0 

II 

Leukooj'tcs 

8000 



18,000 

28,000 

III 

Blood-coagulation time in min- 
utes 

2 

3J 


7 


* After Glaser.x | After Curtis." 
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Up to this point in our discussion, we have presented data reiating 
to pathologic conditions; but the members of our triad undergo 
parallel changes even in normal conditions during some physiologic 
processes. 

Our experiments on dogs ‘^'outside of digestion,’^ that is, in the 
absence of acid gastric secretion, have shown that the blood-sugar 
content, the blood-coagulation time and the number of leukocytes 
do not remain on the same level, but vary with marked regularity 
and uniformity. This appears to be in connection with the so-called 
“pmodwal” phenomena, starting in the digestive apparatus imme- 
diately at the close of digestion and continuing without interruption 
until digestion sets in again. The author has long ago established 
the fact that “outside of digestion” there is observed a “periodical” 
secretion of the pancreatic juice, and the periods of its secretion in 
dogs and in humans are thirty to fifty minutes (“periods of work”), 
with intervals of one to two hours (“periods of rest”) . Fig. 1 , 2 and 3. 
The existence of periodical activity in higher animals was confirmed 
in America by W. B. Cannon^ and by A. J. Carlson.® 

In the accompanying Figs. (1, 2 and 3) we present the “periodical” 
variations observed in the members of the triad. 

The phenomena of “periodical leukocytosis” are presented in 
Fig. 2 and Fig. 3 and are described in detail elsewhere. 

All the data in this article indicate that certain blood changes 
result from depriving the body of pancreatic juice, whether tliis 
loss occurs from pancreatic fistula, pancreatectomy, injury or disease. 

But we have also made experiments of an opposite nature, in 
addition to our observations with absorption of periodically secreted 
pancreatic juice. We introduced zymogene pancreatic juice into 
the blood and examined the blood before and after this introduction. 
These data will soon be published in detail elsewhere. Here I will 
quote just one of numerous experiments relating to the effect pro- 
duced on the number of leukocytes by the introduction of pan- 
creatic juice into the blood. With large doses, the number of white 
blood cells quickly 'decreases, but later leukocytosis appears (Table 
IX). ^ .... 

Introduction of active pancreatic juice into the duodenum pro- 
duces the same effect (Table X). 

We have also made experiments with substances, such as .atropin, 
inhibiting the pancreatic secretion, and drugs like pilocarpin and 
nicotin which excite this secretion. The data obtained were in 
general analogous to all preceding findings. These experiments will 
also be published in a separate article devoted to the mechanism of 
the leukocytosis. 

We see a marked decrease in the number of leukocytes after the 
introduction of pancreatic juice into the. blood. We have made 10 
such experiments; the results were the same in each case. I began 
these experiments in 1914 at the University of Kazan in collabora- 
tion with Dr. Sokoloff. 
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Mare]^/0,i9Z/t ffoj^J^.IZ, female. Fei/f hiiTS before ejcpfnment- 
B/ootf ■ 

Cose- 
fei ^ 

Jiroeas 
/S 


30 _ 


45 


7/mp: d:oDis 3o 4S mo JS: 3o 45 IfooJf- '30 45/3:00/5.30 

'■■■■ tff tt-S • . 

... . ' 


Fig. 2. — Periodical fluctuation in leukocytes number and blood coagulability. 
The periodical activity is presented here, but in a different manner from that 
on the Fig. 1. There the "periods of work” (third and fifth lines) and the 
“periods of rest" (rest of the lines) are shown just as they were registered on the 
kjunograph during the experiment; while hero both are shown schematically, but 
true to scale. Here wo see that the first "period of rest" is somewhat longer than 
one hour and the first "period of work” (colored gray) slightly less than a half hour. 
Durations of the second "periods of work and rest” are about the same. The curves 
of the leukocytes and blood-coagulation rise during the "periods of work" and;|run 
practically parallel to each other. 



^ Periodical Lpukocyhs/s and Periodical increase cf fibrin 
^ ferment in the Blood. 


/// nftr » 

Jipf/} /5, iszi . Do f /ro.ih meje. fed 18 hours before expermenb. 

^ • • . » ' ' ' ' • ' . — 



/zvo/s 30 /:o3 /S' so ^ zoo /s 3o ■ss S'oo is 3o 'fs -/no /S 

JLevkoeijfes. . ’ ' . 

cocpTaaffon.- _ ■ 


Fio. 3. — Periodical fluctuation in leukocytes number and blood coagulability. 
The same phenomena are presented as Fig. 2, but on a different dog. The experiment 
here was extended to include 3 “ periods of work,” and 3 “ periods of rest." 

The curves of leukocytes and blood coagulation similarly rise during "periods of 
work” and “ periods of rest;” they also run almost parallel. 
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TABLE IX.— INTRODHCTION OF ZYMOGENE PANCREATIC JUICE INTO 

THE BLOOD. 


(Dog No. 31. Pancreatic Fistula. Experiment by A. Boldyreff.) 


« 

Time after operation in days 

1 

1 

2 ■ 

1 

] 

4 

5 

Pancrea- 
tic-juice 
injected 
into blood 
15 cc. 

5 

50 min- 
utes after 
introduc- 
tion of 
juice 

5 

21 hours 
after in- 
troduction 
of juice 

Leukocytes 

13,400 

9400 

15,400 

15,800 

1500 

5300 

Blood-coagulation time in 

i 


1 


] 


seconds 

75 

45 

45 

. . 1 

i 

30 



TABLE X.— INTRODUCTION OF ACTIVE PANCREATIC JUICE INTO THE 

DUODENUM. 


Dog. No. 7; -weight 11,200 gm. Fed fourteen hours before experiment. 

Fistulse of duodenum and stomach. Stomach and duodenum empty. 

Experiment by A. Boldyreff. 

12.15 P.M. “Period of rest” 10,300 leukocytes. 

12.32 P.M. Introduced into duodenum 75 cc. “periodical” active pancreatic juice 
at 40 °C. Until 3.30 p.m. reaction in stomach remained alkaline. 

12.45 P.M 10,800 leukocji;es 

1.00 P.M 7,400 leukocytes “period of rest” 

1.20 P.M 7,600 leukocytes , 


We see that about half an hour after the introduction of the pan- 
creatic juice into the duodenum the number of leukocytes was 
decreased by about 3000. Exactly the same experiments (in method 
and result) were performed eight times on two different dogs. 


TABLE XI.— INTRODUCTION OF PANCREATIC JUICE INTO 
THE DUODENUM. 


(Same dog as in Table X. The dog fasted throughout the experiment.) 


III-31-24< 


IV- 2-24 


10..27 A.M. “period of rest” 6800 leukocytes 

Introduction of pancreatic juice into the duodenum (moderate dose, 
about 50 cc.) 

5.00 P.M. “period of rest” 6000 leukocytes 

10,09 a.m. “period of rest” 9400 leukocytes 

Introduction of pancreatic juice into duodenum (same dose) 

5.24 p.m. “period of rest” 7600 leukocytes 


f 10.51 A.M. “period of rest” 9000 leukocytes 

IV- 3-24 •{ Introduction of pancreatic juice (same dose) 

( 5.52 p.m. “period of rest” 6300 leukocytes 


IV- 4-24 


10.20 a.m. “period of rest” .... 
Introduction of pancreatic juice (same dose) 
4.56 P.M. “period of rest” .... 


8200 leukocj'tes 
5700 leukocytes 


This pancreatic juice in all cases produced a decrease in the 
number of leukocytes. 

Thus it would appear from the foregoing experiments that the 
introduction of pancreatic juice directly into the blood or into the 
duodenum produces a marked decrease in the number of leukocytes. 
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It lias been observed that sometimes the; use of substances acting 
on some one member of the .triad affects the other members as well. 
Thus, subcutaneous injections of 10 units of insulin in dogs pro- 
duced leukocj^tosis and decreased the coagulability of the blood. 

* 

TABLE XII.— ACTION OF INSULIN ON LEUKOCYTES AND BLOOD 
COAGULABILITY IN DOGS. 


(Experiments by E. Boldyreff.) 



Normal 

After insulin 

Remarks 

Leukocytes 

Dog 11a— 3,500 

Dog 11a— G,300 

Such experiments were 


Dog 12a— 11,000 

Dog 12a — 20,200 

done on seven dogs, 
the results were iden- 
tical in all cases. 

Coagulability in sec- 

Dog 11a— 35 

Dog 11a — 200 


onds 

Dog 12a-^5 

Dog 12a— 130 



However, the appearance of these two members of the triad 
produced by the injection of insulin was of only short duration. 

Here we see an example of the division of the members of the 
triad: after insulin the quantity of sugar in the blood decreases, but 
the coagulation time of the blood increases and the number of leuko- 
cytes augments. 

As yet I refrain from analysing the causes of this phenomenon. 

I would like to mention that Partos and Svec^° have recently 
obtained results quite opposed to mine: they report that the coagu- 
lation time decreases with the increase of sugar. I would not 
attempt to judge why they came to such conclusions. 

In the most recent American literature, we find confirmation of 
some of our data. For instance Allan^^ of the Mayo Clinic, and 
Joslin, Root and White'* as well as Curtis and Dixson,'? have found 
that in diabetes a pronounced leukocytosis is observed. Glaser''* 
also reported our complete triad in diabetes mellitus in man. 

In this discussion, I refer only to the two new factors— leukocy- 
tosis and change in blood coagulability— found in my latest experi- 
ments performed in collaboration with E. and A. Boldyreff. These 
two pathologic factors were always observed in injury of the pan- 
creas parallel with the third phenomenon which has long been 
known, namely, an increase of blood sugar in these conditions. 
Therefore, I have given to this association of three permanent phe- 
nomena the name “Pancreatic Triad,” anticipating that in the 
course of time it may be increased by the discovery of new members. 

We do not consider the name “Triad'’ as a definitive term for 
the complexity of all the pathologic phenomena observed by us and 
other authors connected wth the affection of the function. of the 
pancreas. Their number may increase later. For instance, we know 
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that removal of the pancreas or injury to its function involves 
usually a disorder of general metabolism and sometimes that of the 
fat metabolism in particular. 

As yet, we refrain from any theoretical explanation of the problem; 
we only desire to offer our experimental data on dogs which are 
also confirmed by our observations on men, though as yet not very 
numerous. 

In a special report, we expect to illuminate this problem in detail, 
by our experimental data and observations, as well as by the data 
in the literature. 

. But even now we believe that our pathologic triad can be of great 
help to the clinician for purposes of diagnosis and prognosis. Thus, 
if all the members of the triad are present in a pronounced degree, 
the diagnosis of some pancreatic disturbance is certain. Further- 
more, in the presence of the triad, operative intervention is likely 
to be followed by unfavorable results: poor wound healing is prob- 
able, and even gangrene is possible. At any rate we know that just 
these results are being observed after removal of the pancreatic 
gland or complete diversion of its secretion. And the triad testifies 
to a more or less complete exclusion of pancreatic juice from the 
organism. * 

Summary and Conclusions. The pancreas is an organ so important 
and so necessary to the general metabolism that its removal pro- 
duces very complex conditions of disease in the organism. Serious 
pancreatic lesions also result in a varied and complex pathology, 
often very confusing. In this problem experiments on animals are 
of great help. We can either remove the pancreas wholly or par- 
tially, either head, tail or body, or save the gland, removing the 
pancreatic juice partially or wholly through a fistula or fistul®. 
Finally, we can introduce into the animal’s body an excess of pan- 
creatic juice. 

Clinicians do not have exact knowledge of the state of the pan- 
creas, in what degree or quality it is impaired, or how the patho- 
logic phenomena observed by them depend on this injury. We 
physiologists examine the animal in health and then bring about 
various well-known, strictly definite pancreatic destructions; we 
follow the development of various pathologic processes, ensuing 
as the result of these injuries. We can make anatomic studies of the 

* If the question arises whether some infection may be producing the appearance 
of leukocytosis in this triad, I should answer as follows: All infections have a period 
of incubation, and the development of leukocytosis due to an infection (for example, 
after an operation) requires a long time, not less than twenty-four hours. But some 
of our data are obtained on nonoperated animals, known to be healthy (except for 
diabetes), and human beings with diabetes. 

Besides, as a rule, our data were observed a s/torC time (one or two hours or a little 
more), after a certain operation, and before any infection could develop to affect the 
animal. 

Finally the “periodical” variations in the members of our triad in absolutely 
healthy dogs, also observed after very short intervals (about an hour), speak against 
the imssibility of infection. 
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animal at any time. Therefore, it is easier for the physiologist to 
determine the basic facts of the physiplogic activity of the pancreas 
and those pathologic phenomena which result from its various dis- 
eased conditions. Of course, the clinical data are extremely valu- 
able for physiology, and a collaboration of the two is especially 
fruitful. 

Complete loss of pancreatic fluid, either by pancreatectomy or 
fistulse, produces a “Pancreatic Triad” of: (1) a rise in the percent- 
age of blood sugar; (2) a decrease of the blood coagulability; (3) 
the appearance of leukocytosis. This is a complex useful in under- 
standing the physiology of the gland, but also in diagnosis and 
prognosis. 
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CLINICAL AND EXPERIMENTAL STUDIES ON CALCIUM AND 
CHOLESTEROL IN RELATION TO THE THYROID 
PARATH^OID APPARATUS.* 

By Preston A. Wade, M.D., 

DEPUTT ASSISTANT ATTENDING SURGEON, NEW YORK HOSPITAD, NEW TORE. 


The discovery of the active principle of the parathyroid gland by 
Collip^ has recently given impetus to further experimental investi- 

* From the Department of Surgical Research, Cornell University Medical College, 
New York, and from the First Surgical Division of the New York Hospital; Service 
of Dr. Charles L. Gibson. 
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gation into tlie physiology of these endocrine organs. Much has 
lately been added to our knowledge of their function, more especially 
in means of delaying and preventing fatal tetany which usually 
follows their extirpation. A very excellent review of the present 
status of the physiology of these glands has recently been published 
by Dragstedt.2 

This work was attempted with the idea of utilizing one of the 
methods of preventing or controlling tetany after parathyroidec- 
tomy, in studying the relationship of the thyroid to the parathyroid. 
One of these methods outlined by Jones® required only preoperative 
administration of cod-liver oil, so that observation could be carried 
on without danger of results masked by treatment. 

Sweet* has observed that some of the symptoms of severe hyper- 
thyroidism, such as tremor, nervousness and hyperpyrexia are 
somewhat comparable to the symptoms ascribed to parathyroid 
deficiency. Sweet* also believes there is a definite relationship 
between calcium and cholesterol in the normal and pathologic 
animal and with these points in mind, the blood calcium and choles- 
terol were studied in the thyroparathyroidectomized dog and in 
patients with toxic thyroid disease. 

Because of the close anatomic relationship between the para- 
thyroid and thyroid glands, and because of their embryologic asso- 
ciation, there may possibly be some physiologic connection between 
the two glands in thyroid disease. Gley® advanced the theory that 
the parathyroids were embryonic thyroid tissue and introduced evi- 
dence which has not been convincing. Foster® states that there is 
not a vestige of scientific evidence of the correlation of these glands. 

Embryology. The parathyroid glands are epithelial bodies arising 
from the dorsal diverticula of the third and fourth pharyngeal 
pouches. 

Two pairs of these bodies are formed and as they move caudad 
and as the ducts of the pharymgeal pouches atrophy they are set 
free and lie in close anatomic relationship with the thyroid gland. 
The pair arising from the third pouches die, in the adult, one on 
each side of the inferior portion of the thyroid somewhat medially 
and frequently become embedded in the thyroid tissue. The pair 
arising from the fourth pouches are located on eaeh side of the 
superior portion of the thyroid somewhat laterally and usually are 
outside the thyroid tissue. 

The solid epithelial bodies become broken up into masses and 
cords of polygonal entodermal cells intermingled with bloodvessels. 
In postfetal life lumina appear in the cell masses and fill with a 
colloid material which is somewhat similar to, but not to be related 
to thyroid colloid material.^ 

The thyroid develops from tluree anlagen, a median and a pair of 
lateral outgrovi;hs from the primitive pharynx. The median anlage 
comes from the floor of the pharynx, its site of origin being marked 
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in the adult by the foramen cecum of the tongue. It forms the 
isthmus and pyramidal lobe of the definitive thyroid. The lateral 
anlagen grow down from the ventral border of the fourth pharyngeal 
pouches and form the lateral lobes of the gland. The parathyroid 
glands are in close anatomic relationship with these lateral lobes 
in the adult. 



Chart I. — Diagram of pharynx of human embryo, showing the origins of the 
anlages of the thymus, thyroid and parathyroid (epithelial bodies). Thyi, earliest 
position of thyroid anlage; Thy%, secondary position of thyroid anlage; Tgd, 
thyroglossal duct; Fc, foramen cecum; Lai. Thy, lateral thyroid anlages; Para 
Thy, parathyroid bodies; T, tonsil; I, II, III, IV, V, pharyngeal pouches; a, b, 
first and second brancliial grooves (gill clefts); 1, 3, S, first, second and third 
aortic arches in the cores of the branchial arches. (After Kohn.) 


Histology. The epithelial eells of the parathyroid are of two 
chief types, the principal, and the oxyphil or acidophil cells. 

The principal cells are ovoid or polygonal with a clear cytoplasm 
and a large deeply staining spherical nucleus. The acidophil cells 
are less abundant and of,,similar shape, containing a small central 
spherical nucleus rich in cliromatin and a deeply staining granular 
cytoplasm. 

The cells are arranged in solid epithelial masses or cords and 
occasionally the cells surround a central lumen which is filled with 
an acidophil substance resembling colloid. 

The connective tissue of the gland is variable, usually forming a 
thin distinct capsule and occasional trabeculse. 

The blood supply of the parathjToid is very rich, indicating the 
activity of the gland. 

Anatomy. The anatomic distribution of the glands varies to a 
great extent in the same species and to an even greater extent in 
different species.® In man they are usually four in number, the 
superior pair lying close to the thyroid but not commonly within 
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the thyroid tissue, in the middle third of its posterior border approx- 
imately at the level of the cricoid cartilage. 

The inferior pair ordinarily lies behind the lower third of the 
thyroid on a plane anterior to the recurrent laryngeal nerve and in 
close relationship to and usually anterior to the lower branches of 
the inferior thju’oid artery.® These are often found to be embedded 
in the thyroid tissue. 

There have been found accessory parathyroids in various positions 
along the anlage route; sometimes embedded in the thymus or 
thyroid tissue. It is to the presence of these accessory glands that 
failure to produce fatal tetany in dogs after thj^roparathyroidectomy 
has been ascribed. 

In the light of recent work we are of the opinion that fatal tetany 
does not always occur in the usual time limits and that accessory 
parathyroids are not a common finding. 

Surgical Significance. The importance of the paratliyroid bodies 
was first determined some years ago by the results obtained when 
the thyroid gland was removed, and this is still the chief surgical 
significance. The occurrence of fatal tetany after total excision of 
the thyroid in some patients led to the discovery of these small 
bodies in the thyroid gland. They are now carefully preserved in 
operations for removal of a diseased thyroid. Cases have been 
reported, however, in which tetany occurred, although the parathy- 
roids were apparently not touched. Such a case is here later 
reported in which the parathyroids were not thought to be distm'bed 
although tetany occurred. This perhaps may be suggestive of a 
balance between the thyroid and the parathjToid. 

The function of the parathyroids is unknown and although it is 
usually suspected that there is a relationship with other endocrine 
organs, what this relationship is, has yet to be determined. There 
is, however, a definite relationship between the parathyroids and 
calcium metabolism as evidenced by the fact that extirpation of 
the glands is usually followed by a distinct fall in blood calcium. 
Further evidence is given by the fact that the recentlj*- discovered 
active principle of the gland^ when injected into normal animals 
causes a rise of blood calcium, and prevents the usual fall in blood 
calcium in parathyroidectomized dogs. 

The occurrence of parathjnoid tetany has been ascribed to low- 
ered blood calcium alone, but evidence is now accumulating which 
may point to another explanation, the calciiun change being an 
effect ratlier than a cause.^- 

Another theory for the cause of tetany considered by Dragstedt® 
and Greenwald^o and others is that of intoxication. The prevention 
of tetany by bleeding and infusion of salt solution, and b}* intra- 
venous calcium-free Ringer’s solution^® is suggestive of a dilution, of 
toxic products in the blood stream and consequent control of tetany. 
Search has been made for toxic substances in the blood of para- 
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thyroidectomized animals without success. Guanidin was suspected 
as a possible cause of intoxication/'^' but was not found consistently 
in increased amounts in the blood of parathyroidectomized animals.'® 
Guanidin poisoning is also not identical with parathju’oid tetany 

Parathsnoid Tetany. When the parathyroid glands are completely 
removed from a dog, in about 90 per cent of cases, there follows, 
after a symptom-free period of 2 to 5 days, the beginning symptoms 
of tetania 'parathyreoprim. These symptoms are first noticed as 
increased restlessness, loss of appetite and slight incoordination of 
gait, especially in the hind legs. Greenwald'® states that one of the 
first symptoms he notices is apparent headache, the dog rubbing 
its head against the sides of the cage and appreciating massage of 
the head. 

Very soon after these symptoms have appeared one may feel 
fibrillary twitching of all of the muscles of the bodj’’, especially those 
of the hind legs and of the jaws. Later coarse tremors develop fol- 
lowed by increasing spastic contractions. The respirations are 
increased, salivation is profuse and the animal goes into long periods 
of spasticity with occasional clonic contractures of the leg muscles. 
If the attack of tetany lasts long enough to prevent respiratory 
movements, the animal dies. He may, however, have several attacks 
from which he recovers completely until a succeeding severe attack 
is fatal. 

The occurrence of the tetany varies greatly in time of onset, 
severity and syndrome. It occurs with marked regularity, however, 
and various observers have stated that failure to produce fatal 
tetany after parathyroidectomy indicates technical failure to remove 
all the parathyroid tissue or indicates the presence of aberrant gland 
tissue. 

It is a well-conceded fact that after parathyroidectomy there is a 
disturbance of calcium metabolism, so that there is a fall of blood 
calcium from a normal of 9 or 10 mg. per 100 cc. to 5 or 6 mg. 
per 100 cc. after 3 to 4 days. This observation suggests one of the 
theories of the origin and cause of parathyroid tetany. The adher- 
ents of the theory claim that the lowered calcium content of the 
blood is responsible for the fatal tetany. Further evidence is given 
by the increase in blood-calcium level following administration of 
the active principle of the parathyroid gland.' Greenwald'^ has 
shown that calcium excretion is not increased after parathyroid- 
ectomy. 

It is evident, however, that tetany can not be explained solely 
on a calcium deficiency basis, nor can the theory that tetany is due 
to an intoxication be accepted without further evidence. 

Methods of ControUing and Preventing Tetany after Parathyroid- 
ectomy. Since Lucldiardt and Rosenbloom'® and Dragstedt'® re- 
ported that tetany could be prevented in parathyroidectomized ani- 
mals, several methods have been shown to be effective in preventing 
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death in these animals for periods of months to two years. None 
of these methods of controlling tetany are based upon any one 
principle. It seems to be true that if a parathyroidectomized animal 
is carried over the critical period, especially the second and third 
weeks after operation, by any one of these methods, it may live for 
long period of time with little or no treatment, only to be thrown 
into a severe or moderate attack by some apparent indirect influ- 
ence, such as meat diet, estrus or pregnancy. It seems quite prob- 
able that in a large number of dogs undergoing parathjToidectomy, 
there would be a few that could withstand this critical period with- 
out fatal tetany. In the experience of men who have done this work, 
there are always a few dogs who do not show the characteristic 
symptoms in the usual 2 to 5 days. These have hitherto been con- 
sidered failures in removing the parathyroid tissue or as indicating 
aberrant parathyroid glands. Very likely these dogs were imbued 
with whatever is necessary to withstand the critical period and live 
on just as the dogs who receive specific preoperative or postoperative 
treatment. 

Luckhardt and Rosenbloom^® found that slow intravenous injec- . 
tions of Ringer’s solution controlled and prevented tetany in para- 
thyroidectomized dogs. Dragstedt and Peacock^'' found that para- 
thjToidectomized dogs placed on a meat-free diet did not develop 
tetany if administered lactose and milk in large quantities. Inonye^® 
corroborated this and found galactose also effective. 

Oral administration of calcium lactate^®- and a combination of 
milk diet and intravenous injections of calcium chlorid^^ were also 
effective. 

Other methods of preventing tetany are oral administration of 
ammonium chlorid; magnesium chlorid;^^ magnesium lactate-® 
and strontium lactate.^®' 

Dragstedt^® found that kaolin when administered by mouth kept 
parathyroidectomized dogs alive. 

All of the above methods of preventing tetany are by means of 
postoperative therapeusis and indicate a control of the apparently 
abrupt change which occurs during the critical period, and which 
usually ends in fatal tetany. Some of these workers report that 
after a period of time varying from 6 to 8 weeks, the dogs became 
apparently normal, and were able to do without treatment and 
resume normal diets, even though the blood calcium remained at 
a low level. It is not unusual for these dogs to develop tetany 
late, brought on by pregnancy or lactation or by some unapparent 
cause. This also seems to hold true clinically in man. A woman 
was admitted to the New York Hospital with symptoms of gall- 
bladder disease. She had two years previously undergone a thyroid- 
ectomy for a toxic adenoma of the thyroid. Three days after this 
operation she developed signs of parathyroid deficiency, with one 
attack of tetany. She recovered completely and liad no furtlier 
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symptoms. The patient was again operated upon two years after 
the thjToidectomy and a gall bladder full of stones was removed. 
Tliree days postoperative she again suffered two attacks of quite 
sevei'e tetany. She then recovered completely and has had no 
further symptoms. 

Latety Brougher’® has reported that postoperative administration 
of cod-liver oil and yeast delayed the onset of tetany and amelior- 
ated its severity in parathyroidectomized dogs. He also reported 
that this treatment raised the blood calcium to normal. Buchbinder 
and Kern-® have also reported tliat tetany is delayed after para- 
thyroidectomy in jaundiced dogs. 

The methods of preventing parathju’oid tetany described above, 
all require postoperative treatment. In contrast to these is one 
requiring only preoperative treatment; Jones® reported that the 
administration of cod-liver oil before the removal of the parathjToids 
is also effective in lengthening the lives of the parathyroidectomized 
dogs and in preventing tetany. 

Our present experiments aim to repeat Jones’ work, and, if suc- 
cessful, to study the calcium and cholesterol in the experimental 
animals and determine, if possible, their relationship. 

Sweet, ^ is of the opinion that calcium and cholesterol go hand in 
hand in metabolism and in his work on gall bladders®^ he found a 
definite change in the cholesterol content of the blood before and 
after cholecystectomy. If there is such a definite change in calcium 
metabolism in parathyroid deficiency, it is his opinion that there 
would also be a change in cholesterol metabolism, which if estab- 
lished might help to throw some light on the subject of the patho- 
genesis of parathyroid tetany. An example of the apparent asso- 
ciation between these two substances is seen in acute nephrosis 
where there is found a disturbance of calcium and cholesterol in 
the blood, which is not explained entirely on the basis of retained 
blood substances. There may be a balance of some kind between 
calcium and cholesterol, such as might be explained by a mutually 
protective colloid mechanism. A disturbance of the balance might 
account for symptoms not explained by changed blood values above. 

I have repeated Jones’ work and found that cod-liver oil, when 
administered in doses of 20 to 50 cc. daily over a period of 2 to 
3 weeks before operation prolongs the life of the thjToparathju-oid- 
ectomized dog, delays fatal tetany and diminishes the severity of 
tetany when it does occur. The blood-calcium level drops as in 
untreated animals, reaching a lower level. Tetany was observed in 
71 per cent of the treated dogs and it is not certain that it was 
absent in the other dogs. This work, therefore, does not confirm 
Jones’ statement® that this treatment prevents tetany. Greenwald®® 
has also been unable to prevent tetany by the use of cod-liver oil 
as reported by Jones. All of the animals of this series died, one living 
142 days after the operation. 
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Experimental Work. Dogs of any tj’pe were used as experimental 
animals, no selection being made as to age, size or sex. Fi^^e dogs 
were used as controls and 7 treated with cod-liver oil. 

In all cases the thyroid was removed together with the parathy- 
roid, care being taken to remove tissue immediately adjacent to 
the thjToid posteriorly. If the calcium level falls as usual- with 
the above technique, it seems logical to suppose all the parathyroid 
tissue removed, even without fatal tetany in 2 to 5 days. In only 
one case did the calcium level fail to fall as in the other dogs of this 
series, and this was taken to indicate failure of removal of all of the 
parathyroid tissue. 

Several of the thjToids removed in this series were sectioned by 
Dr. Jose F. Nonidez, of the Department of Anatomy at Cornell 
University, and two parathyroids were found in each lobe. In all 
of these cases sectioned the parathyroids were embedded in the 
thyroid or closely associated with it under its capsule, so that com- 
plete extirpation of the thyroids in the majority of cases, and pos- 
sibly all eases, assumes removal of all parathjToid tissue. 

The control dogs were fed, ad lib., the usual kennel diet, which 
consisted of bread, meat, table scraps and dog biscuit. No attempt 
was made to control the diet. It is quite evident that a dog cannot 
eat enough calcium or other material in a mixed diet such as this, 
to prevent the occurrence of tetany. The cod-liver-oil-treated dogs 
were also fed the usual kennel diet before and after operation, with 
the exception of Dogs 2 and 3 to whom a bread and milk diet was 
given after operation for one week. This seemed to have no effect 
on tetany appearance, so no further attempt was made to keep the 
dogs on milk or meat-free diet. Dog 1 ate this diet, including meat, 
daily, after operation until the day of occurrence of fatal tetany. 
All of the control and treated dogs recovered immediately after 
operation and showed no symptoms until the second or third day, 
when some refused food and became listless, and somewhat spastic. 
These symptoms increased slowly or rapidly, depending upon the 
number of days the animal lived. 

The cod-liver oil was fed by stomach tube, daily. The dogs soon 
became accustomed to the tube and made no remonstrance to its 
introduction. Twenty cubic centimeters daily over a period of 
two weeks seemed to be adequate dosage and evidently optimal, 
for when the dosage was increased to 35 cc. for 42 days or 50 cc. 
for 30 days, no change in effect was noted and these dogs did not 
live as long as those treated with 20 cc. for 14 days. Dog 1, who 
lived the longest of the series, 142 days, received 20 cc. daily for 
14 days before operation. 

Blood samples were taken frequently and approximately at the 
same hour of the day, from the jugular vein. Calcium and choles- 
terol determinations were made on each saniple. 

From the accompanying chart (Chart II), it will be noted that 



CHART II. —EFFECT OP COB-LIVER OIL ON THE TETANY OP PARATHYROIDECTOMIZED DOGS. 
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the treated animals lived longer than the control animals. The 
average length of life of the controls was 16.6 days and the average 
length of life of the treated animals was 42.3 days. It will be noted 
that all of the control dogs were “old,” and that two, 19 and 20, 
lived 23 and 35 days. The calcium level fell as usual in these two 
dogs (see Charts VIII and IX). The symptoms were the usual 
ones seen in parathyroidectomized animals. Both animals died in 
tetany. This is taken to mean that these dogs were endowed with 
whatever material is necessary to delay fatal tetany. 

Tetany appeared later in the treated animals, the average time 
of onset being at 35.6 days, while in the control dogs the average 
time of onset was at 10.8 days. Tetany was observed in all of the 
control animals and in all but two of the treated animals. In this 
respect only does this work differ from Jones in his report® on the 
action of cod-liver oil on thyroparathyroidectomized dogs. Tetany 
was observed in 5 of the 7 treated dogs and the dogs were not 
observed closely enough to state that tetany did not occur in the 
other 2, but it is possible that they developed tetany as did those 
observed. ' 

The tetany in the treated dogs was less severe than in the control 
dogs. In most cases the dogs became very emaciated after contin- 
ued refusal of food and water, and this was borne out by autopsy. 

Dog 1 lived the longest of this series, 142 days. This dog seemed 
exceptionally free from all symptoms, except for slight clumsiness 
of gait until the 121st postoperative day, when he suddenly devel- 
oped tetany (Chart VI). He recovered from this in a few hours and 
was not observed to have further symptoms until the day of his 
second attack which proved fatal. This seems to indicate that an 
animal can live without parathyroid tissue and when carried over 
the critical period by some method, unexplained, will live indefi- 
nitely, but may at any time be subject to a return of tetany which 
may be fatal. The cause of this recurrence is unknown. 

There is no evidence that other endocrine organs take over the 
function of the parathyroids when the glands are removed. All of 
these dogs were carefully autopsied and all of the endocrine organs 
of several animals were examined microscopically. The only per- 
sistent finding was a definite atrophy of the spleen to one-third to 
one-half its normal size. This may be explained by the fact that 
most of the dogs were greatly emaciated before death. In one dog 
(19) the pancreas was found to be granular, somewhat similar to 
a pancreas following ligation of the pancreatic ducts. On section, 
this proved to be a fibrosis of the gland with little normal tissue. 
One dog (1) showed a peculiar superficial ulceration of the gastric 
mucosa on the summits of the rugse, with evidence of thrombosis 
of the vessels of the mucosa. 

No changes were found in the thymus, suprarenals, testes, ovaries, 
or pituitary glands. All of the dogs who died slowly in emaciation 
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showed colons filled with impacted feces. No changes could be made 
out grossly in the liver or gall bladders. 

Careful search for accessory or missed parathyroids was made in 
each dog and none found, although suspicious gross tissue was 
sectioned. 

Blood Examination. As explained above, calcium and cholesterol 
determinations of the blood were made at intervals before and after 
operation. The author is greatly indebted to Dr. Nellis B. Foster 
■for the blood chemistry work on this problem. This work was done 
in Dr. Foster’s laboratory in The New York Hospital by his assis- 
tants. Calcium determinations were made according to Clark and 
Collip’s modification of Tisdall’s method^^ and cholesterol determin- 
ations were done according to Bloor’s modified method.®^ 

The '-^normal” calcium and cholesterol determinations were made 
on 12 normal dogs. These were all Avithin close range of the average 
which was found to be 9.9 mg. of calcium per 100 cc. of serum 
and 160 mg. of cholesterol per 100 cc. of blood. 

There Avas a quite definite relationship betAAmen the calcium and 
cholesterol findings in both the treated and control dogs. , This is 
evidenced bj^ the fact that in most cases when the calcium-level fell, 
the cholesterol level rose, and mce versa. This-Avas most marked 
Avhen symptoms of tetany appeared. 

This is illustrated by the accompanying chart of Dog 11, Avho Avas 
treated Avith 35 cc. of cod-liAmr oil daily for 42 days before operation. 
At first, under the cod-liver oil treatment, there was a slight rise in 
the calcium and a coincident, more marked, cholesterol rise. Before 
operation there was a marked rise in calcium for the first time, the 
cholesterol decreasing at the same time. After operation there Avas 
a fall in cholesterol and a fall in calcium upon the first determination. 
But' upon the first attack of tetany, the cholesterol rose .sharply, 
although there was only a slight fall in calcium. At the .time of 
onset of the second attack of tetany there Avas again the rise in choles- 
terol Avith a fall in calcium. This has been a common finding that 
in most cases of severe tremors and actual tetanic convulsive seiz- 
ures, the cholesterol rose about as frequently as the calcium fell, 
and usually there Avas a greater proportionate change in cholesterol 
than in calcium. This is well illustrated by the accompanying 
charts. Dog 11 had no signs of tetany Avith a calcium of 8.5 mg. 
per 100 cc. Avhile the cholesterol Avas at a Ioav leAml. On the appear- 
ance of tetany the calcium Avas 8.2 mg. per 100 cc., but the choles- 
terol determination had risen sharply to 230 mg. per 100 cc. On 
the occurrence of the second attack, the cholesterol rose to a still 
higher IcAml of 260 mg. per 100 cc. Avhile the calcium fell to 6.1 mg. 
per 100 cc. On the following days before death, no tetany was 
CAudent although the calcimn le\ml continued to 'fall. Determina- 
tions of cholesterol taken at this time shoAved a fall. 

In 13 determinations made on blood AvithdraAvn during a con- 
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vulsion, the average calcium finding was 5,7 mg, per 100 cc,, 
while the cholesterol finding was 222 mg, per 100 cc. The ^'nor- 
mal” calcium was 9.9 and the “normal” cholesterol was 160, so that 
the rise in cholesterol seems to be as marked and significant as the 
fall in calcium. 

Eight of the 13 cholesterol determinations made while the animal 
was in convulsions, gave the highest value obtained on the dog. 
Six of these 13 calcium determinations gave the lowest findings 
obtained. Many of the dogs were free from convulsions with the 



calcium at a “tetany” level, but in most cases the cholesterol was 
low. On the occurrence of tetany there would be little change in 
calcium but a definite change in cholesterol. In this series, through- 
out, there seems to be a relationship between the calcium and 
cholesterol performances. When the relationship was disturbed in 
some way, symptoms appeared. 

There seems to be a more definite cholesterol change in the 
untreated dogs than in those treated with cod-liver oil. It was 
thought that perhaps the rise in blood cholesterol indicated a loss 
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of tissue cholesterol, and that the cholesterol content of cod-liver 
oil, which is 0.4 per cent, might be the explanation for the allevia- 
tion of tetany sj'^mptoms. In this connection, one dog was fed an 
egg diet containing 0.48 per cent cholesterol. After thyroparathy- 
roidectomy this dog died in tetany just as the control dogs and no 
change in blood chemistrj' from the usual findings after operation 
was evident. 



McCarrison®^ states that the beneficial factor in cod-liver oil in 
the treatment of some of his thyroid patients may be due to its high 
iodin content. If this were true it might be inferred that cod-liver- 
oil treatment may be comparable to the administration of Lugol’s 
solution. However, iodin is present in cod-liver oil in almost neg- 
ligible quantities, 1 part in 5000. The iodin index and the iodin 
content are not to be confused. 

Dog 10 further illustrates the relationship of calcium and choles- 
terol, although on the fifth day postoperative, when the calcium 
reached its lowest level and the cholesterol its highest level, no 
tetanj'^ appeared. 


wade: thyroid PARATHYROH) apparatus 


803 


Dog 3, as shown on the chart, showed this condition quite clearly. 
On the day of first appearance of tremors, the cholesterol had his 
to its highest point and the calcium had fallen to its lowest point. 
Three days later, convulsions occurred but no blood samples were 
taken. The dog then recovered, apparently completely, and choles- 
terol taken 5 days after the convulsion showed a raised calcium 
and a very low cholesterol. Five days later a second tetanic attack 
occurred with the usual findings, that is, lowered calcium and 
increased cholesterol. 
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Dog 1 is especially interesting and bears out the finding of the 
importance of cholesterol in this experiment. Tliis dog showed no 
symptoms whatever after operation, and calcium determinations 
taken at intervals showed a definitely lowered calcium and an insig- 
nificant rise in cholesterol. With the development of a sudden con- 
vulsive tetany, blood taken during the convulsion showed a slightly 
lowered calcium but a sharp and significant rise in cholesterol. The 
dog recovered thereafter, the cholesterol falling sharply. On the 
occasion of his second and fatal attack of tetany, the calcium value 


804 


wade: thyroid parathyroid apparatus 


fell to 5.5 mg. per 100 cc. and the cholesterol rose sharply to its 
highest point, 242 mg. per 100 cc. 



It seems apparent that the dog was without symptoms with a low 
calcium, but as soon as tetany occurred, the cholesterol showed a 


Chart VI. 
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very decided rise while the calcium varied only slightly. This 
occurrence on two occasions with a reversal of the cholesterol curve 
between , attacks seems significant of some relationship between 
cholesterol metabolism and tetany. 

The same relationship was found to hold true in the control dogs, 
with an even more marked cholesterol change than in the treated 
dogs. 



Dog 12 showed tremors on the seventh and tenth days after opera- 
tion, and examination of the blood showed a sharp rise in choles- 
terol. Later determinations during relief from symptoms showed 
a lowered cholesterol although the calcium level was still low. 

Dog 19 bears out this theory more clearly. On the occasion of the 
lowest calcium value on the tenth postoperative day there were no 
sjTOptoms, the cholesterol being at a low level. During the time 
the cholesterol hovered about the average normal, no tetany 
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appeared; but on the first appearance of tetany there was a decided 
rise in cholesterol with only a slight decrease in calcium. 
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Dog 20 is the one exception we have found where the calcium 
and cholesterol curves moved in a like manner. We have no explan- 
ation for this fact that during the second attack of tetany the 
cholesterol fell to a normal level, although the calcium level lowered 
as usual. 


Ghaut VIII. 
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Further evidence of the importance of cholesterol in this condition 
is shown in the chart of Dog 13, who was fed freshly ground thjn’oid 
material taken from Graves’ disease patients at operation. In 
this dog the cholesterol rose as the calcium fell after continued feed- 
ing of the thyroids. After a short period of normal diet the curves 
returned to normal. 



It is interesting to note that Dog 1 lived with a definitely low 
blood calcivun without symptoms for 142 days when tetany occurred. 
His skeleton w^as Roentgen-rayed at various times throughout the 
experiment and after death the bones were again Roentgen-rayed 
and examined, but no evidence of loss of calcium -was found. He 
w^as also allowed to jump from a high table shortly before his death 
with no injury to the bones of his legs. 


Chart IX. 
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Ross^3 has recently reported that after prolonged low blood cal- 
cium the calcium content of the bone is diminished and that frac- 
tures of these bones heal slowly. Within the limits of these experi- 



ments there was found no direct relationship between the prolonged 
low blood calcium and the calcium content of the bones. 

From the above experiments it is here concluded that after thyro- 
parathyroidectomy in dogs there follows a rise in blood cholesterol 
which is about as consistent as the fall in blood calcium. The change 
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in cholesterol seems to be more marked than the change in calcium 
and seems to be more apparent in untreated dogs than in those 
having had cod-liver oil before operation. 

Clinical Studies. In view of the findings of the experimental 
work, we have made calcium and cholesterol determinations on 
patients with diseased thjToids. Eleven patients were studied, all 
of whom had exophthalmic goiters or toxic adenomas of the thjToid. 



“Normal” calcium and cholesterol levels were determined by 
the average of 10 normal individuals. The calcium average was 
10.1 mg. per 100 cc. and the cholesterol average was 162 mg. 
per 100 cc. 

In the studj" of these cases, we found that the calcium was con- 
sistently lowered in the untreated cases before operation. Tlie more 
toxic the case, the more severe the symptoms, and the lower the 
calcium reading. The average calcium value on 11 untreated cases 
of toxic thjwoid disease was 8.3 mg. per 100 cc. After operation 
all of the cases showed an increase in calcium in the blood. The 
average of the 11 cases after operation was 10.8 mg. per 100 cc. 

VOL. 177, NO. G. — JUNE, 1929 2S 


wade: thyroid parathyroid apparatus 


This is thought to be significant of a consistent change in calcium 
metabolism. 




m 




iBiEHH 


immsssKssssnn 




\mmmi 


BSSSBg 


Isi 






fismnn^iiBiniwianniBHniii 

I^HSSmBaBmSBBSB 

maBBMmgagaaaa 


IM f — 

laaaMiM 


■■■■I 


■i^i 


Cholesterol determination in the 11 cases before operation showed 
a high level, the average being 195 mg, per 100 cc. After thyroid- 
ectomy the cholesterol changes little, but showed a rise, the average 
being 210 mg. per 100 cc. 


Ciiaht XII. 
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In view of the low calcium findings in the severe cases of toxic 
thyroid disease, with an increase in calcium with the improvement 
of symptoms, it might be inferred that administration of calcium 
to these cases would be helpful in allaying symptoms. 

Chart XII shows the effect of calcium feeding on a patient with 
exophthalmic goiter. Admitted with a basal metabolism of +48, the 
patient was treated by rest in bed with Lugol’s solution, 80 minims 
daily. In one week the basal metabolism fell to +8 with a pro- 



Chaut XIII. 


portionate alleviation of symptoms. At tlie end of this time cal- 
cium lactate was administered by mouth, SS gr. daily. As shown 
in the chart in one week the basal metabolism rose to +58 and symp- 
toms of hyperthjnoidism became very much accentuated. The 
patient had remained in bed during the treatment, but the Lugol’s 
treatment had been discontinued. The blood calcium rose to 
normal after the administration of calcium lactate by mouth. At 
the end of the week’s experiment the calcium was discontinued and 
treatment with somewhat larger doses of Lugol’s solution instituted. 
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Under this treatment, the symptoms disappeared quite readily and 
the basal metabolism rate fell in two weeks to +10. After discon- 
tinuance of the calcium treatment, the calcium again fell to a 
subnormal level but with improvement of symptoms it rose again 
to normal. 
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It is evident from the experience in this case that although the 
blood-calcium level is low in exophthalmic goiter, the administration 
of calcium aggravates the symptoms of the disease. We did not 
feel justified in repeating this experiment. 

Chart XIII, a record of patient A. W., who was afflicted with a 
toxic adenoma of the thjnoid, shows the usual picture of the blood 
calcium and cholesterol variations. As found in all of these cases 
the blood calcium was low, 7.6 mg. per 100 cc. Under treatment 
with rest in bed, the sjTuptoms improved, and the calcium level 
rose somewhat before operation. After operation with an allevia- 
tion of sjTuptoms the calcium rose as indicated to a level well above 
normal. As \yould be expected from the experimental work, the 
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>lesterol findings were high with a low blood calcium. After 
iration, as the calcium level continued to rise, the cholesterol 
, as expeeted. However, in both this case and the case of A. L., 
art XIV,. there was a secondary rise in the cholesterol which is 
; explained. 

J’atient A. L., also having a toxic adenoma of- the thyroid, quite 
lilar to the previous case, also had a low blood calciiun, 7.7 mg. 
■ 100 cc: on admission. The cholesterol finding was high as in 
: previous case. 

U operation a subtotal resection of the thyroid was done, leaving 
posterior portion of both lateral lobes of the thyroid. The para- 
Toids were not thought to be disturbed either directly or by 
Brference Avith the blood supply The patient did Avell after 
sration until the third day when she suddenly developed typical 
rs of tetania thyreopriva. There was a period of slight depres- 
1 , the patient complaining of slight headache and occasional 
tellings of the muscles of the hands and feet. There then devel- 
d a spastic condition of the hand, the fiexor muscles alone being 
icted, so that the contraction assumed the characteristic position 
rrousseau, the “accoucheurs hand,” with a flexion of the index 
I middle finger and adduction of the thumb. The condition 
3 bilateral, and of equal severity in both hands. The feet did 
seem to be aft'ected, although the feet assumed the tetanic posi- 
1 Avhen pressure was made on the limb (Trousseau’s phenomenon) . 
ovstek’s symptom was also present at the time of onset of the 
ack. 

?he remarkable finding in this case was the undisturbed calcium 
3 I. A blood sample was taken at the onset of the attack before 
' treatment was instituted and the calcium was found to be 
mg. per 100 cc., practically the same determination as made 
) weeks before operation. This seemed to indicate that the para- 
roids had not been disturbed. The cholesterol determination 
pped to a normal level ivliich was indicative also of the fact that 
parathyroids had not been disturbed, since in the experimental 
•k the cholesterol almost invariably rose after parathyroidectomy. 
3se findings indicated a good prognosis. 

dthough it seemed certain that the condition would be temporary 
[ recover}^ would probably be complete, it did not seem justifiable 
delay treatment. Therefore, one dose of 40 units of Collip’s 
athormone was administered during the attack and an equal 
e the following day. The attaek subsided gradually and in 
r hours the symptoms had completely disappeared. For two days 
reafter, the patient was somewhat fearful that the symptoms 
lid return, but convalesced rapidly with no further trouble. No 
her treatment was carried out and the patient was perfectly 
I when last seen, on November 1, 1928, having had no symptoms 
:e leaAu’ng the hospital. 


814 wade: thyhoid pahathybpid apparatus 

As shown on the chart the blood calcium rose to a point above 
normal after this attack and there was a secondary rise in the blood 
cholesterol as in the previous case. 

This case seems to give evidence that there is some relationship 
between the parathyroid glands and the thyroid. When a diseased 
thyroid was removed, there were signs of parathyroid disturbance, 
as evidenced by the tetany, in the face of care in the anatomic 
preservation of the parathyroids and an undisturbed calcium level. 
As shown in the experimental work of this paper, the blood in a para- 
■ thyroidectomized animal shows a fall in calcium and a rise in choles- 
terol. In this instance, tetany occurred without a fall in calcium 
and with a fall of cholesterol. 

Summary. Action of Cod Liver Oil on Thyroparathyroidectomized 
Dogs. 1. An administration of cod-liver oil daily in doses of 20 cc. 
to 50 cc. over a period of from 14 to 30 days before operation, pro- 
longs the lives of thyroparathyroidectomized dogs. Tetany is 
delayed and when it appears is diminished in severit 3 '’. The calcium 
level falls as in control animals, and reaches a lower level than that 
of the control animals. 

2. Thyroparathyroidectomized dogs may live for long periods of 
time if they are carried over the critical period of usual fatal tetany 
bj'’ some means such as cod-liver-oil treatment. Fatal tetany may 
occur at any time in “recovered” dogs. 

Blood Calcium and Cholesterol in Thyroparathyroidectomized Dogs. 

3. There is evidence that there is a relationship between the calcium 
and cholesterol content of the blood of thyroparathyroidectomized 
dogs. This perhaps indicates a relationship in the metabolism of 
calcium and cholesterol. 

4. A fall in blood calcium is usually coincident with a rise in blood 
cholesterol, and nee versa. 

5. In these experiments the occurrence of a rising cholesterol 
level in actual tetany was consistent with the occurrence of a 
decreasing calcium level. 

Observations in Toxic Th3rroid Disease. 6. In toxic thyroid dis- 
ease, the blood calcium, in this series, was definitely lower than 
normal. After operation and alleviation of symptoms the calcium 
level rose consistently to a point above normal. 

The blood cholesterol level was raised in these cases before opera- 
tion, and rose only slightly after operation. 

7. Administration of calcium lactate to one case of exophthalmic 
goiter with a low blood calcium was followed by aggravation of 
the symptoms of the disease. 

8, Tetany occm'red in one case of toxic thjToid disease, 3 days 
after operation. Anatomically the parathyroid glands were thought 
to be left intact, and the low blood calcium reading during tetany 
was approximate^'^ the same as before operation. The cholesterol 
level was also low during tetanJ^ 
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Introduction.. The sedimentation rate of blood cells has interested 
us for some time.^’-'^-^ As is v'^eil knoAvm, one explanation suggested 
for the rapid sedimentation rate in infections is the increased fibrin- 
ogen content. After revicAving previous work on this question Ave 
felt that a large series of cases should be studied with a statistical 
treatment of the data. This method of treating data is fairly new 
in blood chemistry studies, but we feel that it is to be extremelj’- 
important in the future. In the course of the inA^estigation, -not 
only the relationship betAveen fibrin content and sedimentation rate, 
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but also the relationship between fibrin content and age, and 
between sedimentation rate and age have received attention. 

A brief review of previous work on the relationship between 
fibrin content and sedimentation rate will be given in chronologic 
order. Pfeiffer® suggested such a relationship many years ago. 
Gram® considered the fibrinogen content important in determining 
the sedimentation rate, through the agglutination of the corpuscles. 
Fahraeus® concluded that an increased fibrinogen content was prob- 
ably the most important cause for an increased sinking velocity. 

Hober and Mond^® found that fibrinogen decreased the negative 
charge on the cells, making the suspension less stable, and favoring 
a faster sedimentation rate. Linzenmeier^® believed likewise that 
the fibrinogen content was important in sedimentation. Wohlisch^'^ 
considered that the speed of sedimentation was affected by the 
adsorption of fibrinogen on the surface of the red cells. Schindera^® 
held the opinion that the sedimentation rate depended upon the 
fibrinogen content. Holzweissig*® found that in general a parallel 
increase of fibrin content occurred with an increased speed of 
sedimentation. His series included 18 men and 82 women. Bruch- 
saler®® found an increased fibrin content accompanying an increased 
rate of sedimentation in pregnancy. In none of these studies did 
we find the question of the relationship between fibrin content and 
sedimentation rate answered to our satisfaction. 

A review of the work on the fibrin content of the blood will be 
given. It will be observed that practically no attention has been 
directed to the relationship between fibrin content and age. Lew- 
inski® found that the fibrin content in healthy men and women 
ranged from 0.27 to 0.48 per cent. Whipple^ found that the fibrin 
content in man varied between 0.3 and 0.6 per cent, with an average 
of 0.5 per cent. Gram® found an average of 0.27 per cent of fibrin 
in the plasma of 25 men and 0.29 per cent in 25 women. McLesteF® 
found a range of 250 to 400 mg., with an average of 0.333 per cent 
for 15 normal individuals, and an average of 0.829 per cent for 20 
sepsis patients. The fibrin content seemed fairly constant in 
health. Gram,“ in further studies, found that the fibrin content 
does not vary in the course of the day, .nor in relation to meals. 
He found it increased in tuberculosis, averaging 0.62 per cent in 21 
cases. 

Foster,’® in a study of 42 cases, including men from 6 to 63 years 
of age and ivomen from 16 to 63 years, found an average of 0.332 
per cent for men and 0.344 per cent for women. The fibrin content 
did not parallel the white count. Weltmann’’ found a variation of 
0.13 to 0.26 per cent in normal individuals. McLester’® found a 
wide variation in fibrin in disease. Bruchsaler®® found a higher 
content in women than in men, the normal range being from 64 to 
125 mg. 

Chandler®’ gives an excellent review of the work on fibrin content 
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of the blood plasma, discussing the various methods that have 
been used. In his work he first used the Wu colorimetric method." 
He states that he found a white precipitate developing in the flasks 
before the time occurred for matching in the colorimeter. (We had 
the same difficulty at one time, but learned from Drs. Fahr and 
Swanson that the phenol reagent must be kept in a cool dark place, 
and made up freshly each month. Observing these' precautions 
eliminated the difficulty. We experienced another difficulty at one 
time. The tyrosin standard seemed to lose its original strength. 
We found a growth, apparently a mold, not only in the tyrosin, but 
also in the reserve bottle of hydrochloric acid. The whole was 
discarded, and a new solution of acid made up. No further 
difficulty was experienced, either in the acid or tyrosin standard.) 
Chandler’s difficulty with the precipitate led him to determine the 
nitrogen in the fibrin by the Folin microkjeldahl method. In a 
series of ten normal individuals he found a range of 0.226 to 0.388 
per cent, and in 4 cases during menstruation he found a range of 
0.125 to 0.304 per cent. He made a fairly extensive study of 
pregnancy cases, as well. 

The question of the relationship between the sedimentation 
index and age has not been answered by previous work. Conse- 
quently, the present piece of work was undertaken to gain informa- 
tion on these three questions: The relationship between fibrin 
content and sedimentation rate; the relationship between fibrin 
content and age; the relationship betv^een sedimentation index and 
age. Our series is great enough to permit statistical treatment of 
the data, which we believe to be essential in blood chemistry studies. 
Incidentally, interesting sex differences appeared in the course of 
the work. 

Results. This series was carried out on individuals as nearly 
normal as could be conveniently found at the various ages.^® The 
7 to 17-year group was composed entirely of children attending 
Lymanhurst School. They were undernourished, but able to 
attend school regularly. They came from families in rather humble 
circumstances. They were under observation at Lymanhurst 
because of previous contact with open cases of tuberculosis. 

The 18 to 28-year group consisted of students attending the 
University of Minnesota. Because of the difference in these first 
two groups it seemed advisable to base our studies on groups 7 to 
17, 18 to 28, 29 to 39 years, and so forth, rather than on decades. 
IMost of the students in the 18 to 28-year group were in very good 
health. The 29 to 39-year group contained several medical students, 
several faculty members, and some patients attending the Uni- 
versity Dispensary. The patients were derived from various clinics, 
such as neurology, dermatology and internal medicine. They were 
all up and about, and engaged in regular work of some sort. 

The 40 to 50-year group included some faculty members, some 
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physicians, and patients, comparable to those in the 29 to 39-year 
group. The 61 to 61-year group included physicians, some dis- 
pensary patients and some individuals of Parkview Sanatorium, 
These were chronic cases, some suffering from partial paralysis, some 
from decompensated hearts, some from arthritis, and so forth. 
They were no longer able to be self-supporting. The 62 to 72-year 
group included Parkview patients, and dispensary patients, mostly 
from the ear and heart clinics. The dispensary patients were up 
and about, of course, as were some of the Parkview patients. 
Those above 72 were of the same type. While the material used in 
these studies has not been normal, it may be described as relatively 
normal, since most of the individuals were up and about, and 
working, and were free from acute infection. 

The blood was drawn by venepuncture, usually about two hours 
after the last meal. The sedimentation rate was determined by 
the Cutler graphic method,^* using 0.5 cc. of potassium oxalate 
(4.4 per cent) instead of citrate. Readings were taken at 15-, 30-, 
45- and 60-minute intervals, except in one additional group, in 
which readings were taken at frequent intervals over a 19-hour 
period. The fibrin was determined in duplicate on plasma from the 
same sample as used for the sedimentation rate. The Wu colori- 
metric method^^ was used, with slight modification, observing the 
precautions mentioned in the introduction. 

1. Entire Group of Each Sex. The series included 200 women 
and 213 men, ranging in age from 7 to 94 years. The average 
sedimentation index (one hour reading) for women was 9,54 =*=0.25 
mm,; the range was from 1 to 28 mm. The average index for men 
was 8,14=*=0.34 mm., with a range of 1 to 31 mm. The difference 
between the sexes is 1.39=1=0.42 mm. This is 3.3 times as large as 
its probable error. Similar differentiation exists in tuberculosis 
patients.^'* Our results substantiate in a quantitative way the 
findings of earlier investigators. 

The average fibrin content for women was 0.3045=1=0.0027 gm, 
per 100 cc, of plasma. The range was from 0.20 to 0.55 gm. The 
average fibrin content for men was 0,3253=1=0.0039 gm., the range 
being from 0.20 to 0.80 gm. The difference between the sexes is 
0.0208=1=0.0047 gm. Being 4.4 times as large as its probable error, 
it is significant. Similar differentiation was found in tuberculous 
patients.^ We differ from other investigators in finding the average 
fibrin content lower in women than in men. 

The usual statistical methods have been employed. For advice 
in connection with the use of these metho'ds we are greatly indebted 
to Prof. J. Arthur Harris. A study of the relationship between 
fibrin content and sedimentation index gave a correlation coefficient, 

of 0.533=1=0.034 for the women. (F = grams of fibrin per 
FS, 

100 cc. of plasma and S = sedimentation index in millimeters.) 
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The correlation is significant, since it is 15.7 times as large as its 
probable error. 

The linear regression equation, calculated from the means, 
standard deviations, and correlation coefficient is F = 0.2492+ 
0.0058 S, where, as above, F = grams of fibrin per 100 cc. of plasma 
and S = the sedimentation index in millimeters. The empirical 
mean fibrin contents as ordinates are plotted against the indices in 
Chart I. 

The correlation coefficient, for the men was 0.749=^=0.020. 

This is 37.4 times as large as its probable error. The linear regres- 
sion equation is F = 0.2547+0.0087 S. The empirical mean fibrin 
values as ordinates are plotted against the indices in Chart I. 



Ghaut I. — Relatively normal individuals, relationship between fibrin content and 

sedimentation inde.v. 


The difference between the correlation coefficients for the two 
sexes is 0.216 =*= 0.039. We are unable to account for the significantly 
greater correlation in men. 

2. Investigation of Women of Different Ages. The foregoing 
results were found on the entire group of women. The group will 
now be divided into 6 subgroups, according to age. TJie sub- 
groups will include women from 7 to 17, 18 to 28, 29 to 39, 40 to 50, 
51 to 61 and 62 to 72 years of age. The results for each subgroup 
are presented in Table I. 

It will be observed in Table I that the index tends to increase 
with age. The fibrin first decreases, then increases. The correla- 
tion coefficient is significant in every group. 
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TABLE I.— RBLATIYELY NORMAL "WOMEN. AVERAGE INDEX, FIBRIN 
CONTENT AND CORRELATION COEFFICIENT OF EACH SUBGROUP 
AND THE ENTIRE GROUP. 


No. 

Age. 

Inde.t, mm. 

Fibrin, gm. per 100 cc. 
of plasma. 

Corr. coeff., 
’■FS=tP.E. 

r . 

Average. 

Range. 

Average. 

Range. 

P.E.r. 

24 . . 

7-17 

6.50 

4-16 

0.3021 

0.25-0.35 

0.374*0.118 

3.1 

75 . . 

18-28 

7.76 

1-16 

0.2840 

0.20-0.45 

0.322*0.070 

4.6 

27 . . 

29-39 

7.56 

1-19 

0.2815 

0.20-0.40 

0.320*0.116 

2.7 

25 . . 

40-50 

12.40 

4-22 

0.3240 

0.25-0.55 

0.577*0.090 

6.4 

25 . . 

51-61 

13.72 

4-28- 

0.3420 

0.25-0.50 

0.644*0.079 

8.1 

18 . . 

62-72 

11.83 

4-22 

0.3278 

0.25-0.45 

0.373 *0.137 

2.7 

200 . . 

7-94 

9.53 

1-28 

0.3045 

0.20-0.55 

0.533 *0.034 

15.7 


The deviations of the index, fibrin content and correlation coeffi- 
cient for the subgroups, classified according to age, from the com- 
parable constants for the group as a whole are shown in Table II. 
These differences are taken (constant for subgroup) less (constant 
for entire group), in order to give signs which will show whether 
the constants for the subgroups are larger or smaller than those 
for the entire group. 

TABLE II.— DEVIATIONS OF THE INDEX, FIBRIN CONTENT AND COR- 
• RELATION COEFFICIENT FOR THE SUBGROUPS, FROM THE COjM- 
PARABLE CONSTANTS FOB THE GROUP AS A VPLOLE. THE ENTIRE 
GROUP CONSTANTS ARE THE SUBTRAHENDS. 



Deviation of 

Deviation of 

Deviation of 

Age. 

index. 

fibrin content. 

correl. coeff. 

7-17 

-3.03 

-0.0024 

-0.159 

18-28 

-1.77 

-0.0205 

-0.211 

29-39 

-1.97 

-0.0230 

-0.213 

40-50 

+2.87 

+0.0195 

+0.044 

51-61 

+4.19 

+0.0375 

+0.111 

62-72 

+2.30 

+0.0233 

-0.160 


The first three subgroups have a smaller index, the last three a 
larger index than the entire group. The fibrin contents are lower 
in the first three subgroups and higher in the last three, than in the 
entire group. The correlation coefficient is smaller in all the sub- 
groups except the 40 to 50- and 51 to 61-year groups, than in the 
group as a whole. 

An additional group of 56 women, mostly between 18 and 30 
years of age, was studied to determine if the one-hour reading gave 
as reliable a picture of the relationship between the fibrin content 
and the sedimentation rate as readings at other intervals. Table 
III presents for each time interval the average index, the correlation 
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coefficient and the deviation of the latter from the coefficient for 
the l-hour reading. These differences are taken (coefficient for 
given interval) less (coefficient for 1-hour reading), in order to 
give signs which will show whether the coefficients for the various 
time intervals are larger or smaller than that for the 1-hour reading. 


TABLE III.— EIETy-SrX NORMAL WOMEN. THE AAIOTJRfT OF SEDIJIEN- 
TATION, THE CORRELATION COEFFICIENT, 7' AND THE DEWA- 

FS, 

TION OF THIS COEFFICIENT FROM THE 1-HOHR COEFFICIENT. 
(the average fibrin content FOR THIS GROUP WAS 0.2732 =5= 
0.0044 GM. PER 100 CC. OF PLASMA.) 


Time. 

Sed., 

mm. 

Coeff. of corr., 

'■rs^p.E. 

r 

Deviation of 
correl. coeS. 

Diff. 

P.E.r. 

P.E. diff. 

15 min 

1.32 

0.462*0.071 

6.5 

-0.115*0.092 

1.20 

30 “ .... 

4.27 

0.562 *0.062 

9.0 

-0.015*0.086 

0.20 

45 “ .... 

7.00 

0.623*0.055 

11.3 

+0.046*0.082 

0.50 

1 hr 

9.36 

0.577*0.060 

9.6 



1^ hrs 

12.14 

0.573*0.060 

9.5 

-0.004 *0.084 

0.05 

2 “ .... 

14.12 

0.589 *0.059 

9.9 

+0.012*0.084 

0.10 

4 “ .... 

18.03 

0.582*0.059 

9.8 

+0.005*0.084 

0.00 

6 “ .... 

19.43 

0.530*0.065 

8.2 

-0.045*0.088 

0.50 

8 “ .... 

20.08 

0.521 *0.065 

8.0 

-0.056*0.088 

0.60 

10 " .... 

20.55 

0.510*0.066 

7.7 

-0.067*0.089 

0.70 

19 “ .... 

21.36 

0.462 *0.071 

6.5 

-0.115*0.092 

1.20 


The correlation coefficient is significantly greater than its probable 
error at every time interval studied. Thus the readings at any time 
interval, corrected to a standard time interval, may be used to 
determine the relationship between fibrin content and sedimenta- 
tion rate. The deviations of the coefficient at the given time 
interval from the 1-hour coefficient are insignificant. 

A study of the relationship between sedimentation index and age 
gave a coefficient, r „ of 0.486=^0.036 for the women. (A = age 

in years and S = sedimentation index in millimeters.) The coeffi- 
cient is 13.5 times as large as its probable error. The linear regres- 
sion equation is S = 4.52-}- 0.14 A, where, as above S = sedimen- 
tation index in millimeters, and A == age in years. The empirical 
mean indices as ordinates are plotted against the age in Chart 2. 

The correlation coefficient, between fibrin content and age 

AF, 

was 0.355 =*=0.042 for the women. The coefficient is 8.4 times as 
large as its probable error. The linear regression equation is 
F = 0.2646-}-0.0011 A, where F = grams of fibrin per 100 cc. of 
plasma and A = age in years. The empirical mean fibrin contents 
as ordinates are plotted against the age in Chart 3. 
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3. Investigation of Men of Different Ages. The results for the 
group of men as a whole have been given. The subgroups, according 



Age in Years 


Chart II. — Relationship between sedimentation index and age. 

to age, include men from 7 to 17, 18 to 28, 29 to 39, 40 to 50, 51 to 
61,' 62 to 72 and 73 to 83 years of age. The results for each sub- 
group are presented in Table 



j^ge in Years 


Chart III. — Relationship between fibrin content and age. 


As seen in Table IV, the index increases with age, except in the 
18- to 28-year group. The fibrin content first decreases, then 
increases. The correlation coefficient is significant in every group 
with the exception of the IS to 2S-year group. 
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TABLE RL— RELATR'ELY NORMAL MEN. AVERAGE INDEX, FIBRIN 
CONTENT AND CORRELATION COEFFICIENT OF EACH SUBGROUP 
AND THE ENTIRE GROUP. 


No. 

Age; 

Index, mm. 

F.ibrin, gm. per 100 cc. 
of plasma. 

Corr. coeff., 
’’fs ±P.E. 

r 

Average. 

Range. 

Average. 

Range. 

P.E.r. 

30 . . 

7-17 

6.60 

1-16 

0.3183 

0.20-0.40 

0.497=1=0.093 

5.3 

53 . . 

18-28 

2.53 

1- 7 

0.2707 

0.20-0.40 

0.167=1=0.090 

1.8 

26 . . 

29-39 

6.08 

1-28 

0.2904 

0.20-0.50 

0.769=1=0.054 

14.2 

27 . . 

40-50 

7.33 

1-28 

0.3093 

0.25-0.55 

0,757=1=0.055 

1.3.7 

26 . . 

51-61 

11.50 

4-25 

0.3731 

0.25-0.55 

0.747 =1=0.058 

12.8 

31 . . 

62-72 

13.68 

1-31 

0.3903 

0.20-0.80 

0.746 =1=0.054 

13.8 

17 . . 

73-83 

16.88 

4-31 

0.3794 

0.30-0.50 

0.512 =t0.120 

4.3 

213 . . 

7-94 

8.14 

1-31 

0.3253 

0.20-0.80 

0.749 =t0.020 

37.4 


The deviations of the index, fibrin content and correlation 
coefficient for the subgroups, classified according to age, from the 
comparable constants for the group as a whole are as shown in 
Table V. These differences are taken (constant for subgroup) less 
(constant for entire group), in order to give signs which will show 
whether the constants for the subgroup are larger or smaller than 
those for the entire group. 


TABLE V. — DEI’IATIONS OF THE INDEX, FIBRIN CONTENT AIXD COR- 
RELATION COEFFICIENT FOR THE SUBGROUPS, FROM THE COM- 
PARABLE CONSTANTS FOR THE GROUP AS A WHOLE. 

Deviation of Deviation of Dewation of 


Age. index. fibrin content. correl. coeff. 

7-17 -1.54 -0.0070 -0.252 

18-28 -5.61 -0.0546 -0.582 

29-39 -2.06 - 0,0349 +0.020 

40-50 -O.Sl -0.0168 +0.008 

51-61 +3.36 +0,0478 -0.002 

62-72 +5.54 +0.0650 -0.003 

7.3-S3 +8.74 +0,0541 -0.237 


The first four subgroups have a smaller index and a lower fibrin 
content than the group as a whole. The last three subgroups have 
a larger index and a higher fibrin content than the group as a whole. 
The correlation is smaller in all the subgroups except the 29 to 39- 
and 40 to 50-year groups, than in the group as a whole. 

A studj' of the relationship betv'een sedimentation index and age 
gave a coefficient, r^g of 0.554 ± 0.032 for the men. (S = sedi- 
mentation index in millimeters and A = age in years.) The coeffi- 
cient is 17.3 times as large as its probable error. The linear regres- 
sion equation is S = 0.45-1-0.19 A. The empirical mean sedi- 
mentation indices as ordinates are plotted against the age in Chart 2. 
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The correlation coefficient, r between fibrin content and age 

was 0.460 ±0.036 for the men. This is 12.8 times as large as its 
probable error. The linear regression equation is F = 0.2514 ± 
0.0018 A, where F = grams of fibrin per 100 cc. of plasma and 
A = age in years. The empirical mean fibrin contents as ordinates 
plotted against the age in Chart 3. 

We hope that future work will include reinvestigation of the 
origin of fibrinogen, the mechanism of its increase in infections and 
the cause for the more rapid sedimentation of blood cells in i^arioizs 
diseases. Although we have found a significant correlation between 
fibrin content and sedimentation rate in all cases but one, we do not 
consider the relationship a causal one. The chief reason for this 
point of view lies in the fact that women have a statistically sig- 
nificantly faster sedimentation rate than men, with a lower fibrin 
content. 

Summary. 1. The sedimentation index (Cutler graphic method) 
in a series of 200 relatively normal women averaged 9.54 ±0.25 mm.; 
in 213 relatively normal men it averaged 8. 14 ±0.34 mm. The 
difi'erence between the two sexes is 1.39 ±0.42, which is statisticallj’' 
significant, as in tuberculous patients.^‘‘ 

2. The fibrin content (Wu colorimetric method) for the women 
averaged 0.3045 ±0.0027 gm. per 100 cc. of plasma. The average 
for the men was 0.3253 ±0.0039 gm. The difference between the 
two sexes is 0.0208 ±0.0047 gm., which is statistically significant. 
Similar sex differentiation exists in tuberculous men and women."^ 

3, The correlation coefficient, between fibrin content and 

r b, 

sedimentation index is 0.533 ±0.034 for the women and 0.749 ± 
0.020 for the men. Both show a significant relationship between 
fibrin and sedimentation rate. We have no explanation for the 


significantly greater correlation in the men. 

4. The average index increased from 6.50 ±0.44 mm. in the 7 to 
17-year group to 11.83 ±0.86 mm. in the 62 to 72-year group of 
relatively normal women. The difference between the highest and 
lowest age groups is 5.33 ±0.97 mm. The difference is statistically 
significant. The coefficient of correlation (^^g) between sedimenta- 


tion index and age is 0.485 ±0.036. 

In the men the average index increased from 6.60 ±0.40 mm. in 
the 7 to 17-year group to 13.68 ±1.0 mm. in the 62 to 72-year 
group. The difference between these age groups is 7.08 ±1.1 ram. 
The coefficient of correlation (r ) between sedimentation index 


and age is 0.553 ±0.032. Both sexes show a significant relationship 
between sedimentation index and age. 

5. The average fibrin content increased from 0.3021 ±0.0037 gm. 
in the 7 to 17-year group to 0.3278±O.OOS5 gm. in the 62 to 72-year 
group of women. The difference between these groups is 0.0257 ± 
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0.0093 gm. The coefficient of correlation, between fibrin and 
age in women is 0.355 ± 0.042. 

In men the average fibrin content increased from 0.3183 ±0.0063 
gm. in the 7 to 17-year group to 0,.3903± 0.0145 gm. in the 62 to 
72-year group. The difference between these groups is 0.072 ± 
0.016 gm. The coefficient of correlation, r is 0.459 ±0,035. 

Botli sexes show a significant relationship between fibrin content 
and age, 

6, In both sexes a significant correlation between fibrin content 
and sedimentation index exists, not only in the groups as a whole, 
but also in the subgroups, with the exception of the 18 to 28-year 
group of men, 

7. In an additional group of 56 women significant correlation was 
found between the fibrin content and the amount of sedimentation 
at 15, 30 and 45 minutes, 1, IJ, 2, 4, 6, 8, 10 and 19 hours. There 
was excellent agreement between the coefficients so found. 

Conclusions. From the above results Ave draw the folloAving con- 
clusions: 

1. The sedimentation rate of red cells is faster in AA'omen than it 
is in men. 

2. The fibrin content is lower in women than it is in men. 

3. As the fibrin content increases, the sedimentation rate becomes 
more rapid. The relationship is more constant in men than it is 
in women. Although this relationship between hbrln content and 
sedimentation rate is evident in both sexes, Ave are not convinced 
that it is a causal one. Our chief reason for this is the fact that 
Avomen have a lower fibrin content, but a faster sedimentation rate 
than men. The question must receive further study. 

4. The sedimentation rate increases Avith age in both men and 
AAnmen. 

5. The fibrin content increases Avith age in both men and Avomen. 


Note. — AA''e desire to express our gratitude to Profs. J. Arthur Hnvris and Clarence 
M. Jackson for valuable criticism in the preparation of the manuscript. 
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VoEGTLiNj Dunn and Thompson have reported observations 
indicating that intraperitoneal injections of glycerol can prevent and 
relieve hypoglycemic shock in albino rats.^ In this animal, the 
curative effect, which requires only about ten minutes, approximates 
the effect produced by the injection of a similar amount of glucose. 
According to these authors, glycerol will also relieve the hypogly- 
cemic symptoms following the injection of insulin in rabbits, 
although in this animal larger doses are required— 8 to 12 gm. per 
kilo of body weight. 

These authors suggest that the antagonistic action of glycerol on 
insulin is due to a conversion of glycerol into glucose. In order to 
test this possibility, they have determined the effect of glycerol on 
the blood sugar concentration of fasted rabbits.^ In these experi- 
ments they found that glycerol given to fasted rabbits per os or 
intraperitoneally produces a hjqierglycemia of considerable extent 
and duration. They have concluded that this indicates a conver- 
sion of glycerol into sugar. 
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TABLE I,— INFLUENCE OF 100 GM. GLYCEROL ON THE BLOOD SUGAR IN 

CASES OF DIABETES. 



, Blood sugar, 

Jig. per cent. 

Urine, sugar. 

Case. 

.Sex. 

Age. 

Fast- 

1 hr. 

2 hr. 

3 hr. 

Fasting. 

1 hr. 

2 hr. 

3 hr. 




mg. 








4, N. N. 

M. 

57 

90 


150 

m 

Ncg. 


Ncg. 


9, M. K. 

F. 

57 

190 

.. 

230 


Neg. 


2% 

2% 

10, A. T. 

M. 

00 

100 

. . 

190 

BMii 

Neg. 

• « . . 

' Neg. 

Neg. 

11. P. C. 

F. 

58 , 

125 


130 

Belli 

Neg. 

• . • « 

Neg. 

Ncg. 

12, P. P. 

F. 

45 

220 

, , 

220 

200 

Neg. 


Neg. 

Neg. 

13, E. R. 

F. 

39 

170 


230 

270 

Neg. 

• « . « 

Neg. 

Neg. 

15, R. T. 

M. 

53 

200 

. . 

350 

330 

95 cc.— 


100 cc.- 

75 cc.- 








i% 


2.2% 

1.4% 

10, E. T. 

F. 

52 

210 


240 

. . 

Ncg. 


Ncg. 


17, M. S. 

F. 


170 


195 

175 

Neg. 

.... 

Neg. 

Neg. 

18, E. R. 

F. 

57 

115 

100 


, , 

Neg. 

Neg. 



20, B. C. 

F. 

04 

250 


300 

300 

5 cc.~ 


100 cc.- 

100 cc.- 








0.5% 


0.5% 

0.5% 

22, I. 

F. 

47 

85 


130 

130 

Neg. 

.... 

Neg. 

Ncg. 

23, H. G. 

F. 

55 

220 

. . 

210 

. . 

15 ee.- 

.... 

400 cc.- 









0.5% 


2% 


24. B. S. 

F. 

40 

105 


100 


Ncg. 

.... 

Neg. 


27, D. B. 

F. 

40 

200 


200 

ibb 

Ncg. 

...» 

Ncg. 

Neg. 

28, A. R. 

F. 

52 

140 

.. ; 180 

100 

Ncg. 

.... 

Ncg. 

Ncg. 

29. S. 

M. 

50 

100 

. . 1 145 

125 

Neg. 

.... 

Neg. 

Neg. 

30, C. 

F. 

47 

230 

. . (230 

300 

50 cc.- 

.... 

150 cc.- 

200 cc.- 







0.5% 


tr. 

Neg. 

31, A. O’C. 

F. 

58 

190 

. . 170 

. . 

25 cc.-i% 

.... 

50 cc.-tr. 


32, S. 

M. 

38 

95 

.. ! 130 






33, J. L. 

F. 

53 

110 

. . ISO 


Ncg. 


0.5% 


35. D. K. 

F. 

65 

160 

.. : 210 

230 

Neg. 

.... 

Ncg. 

Neg. 

30. C. M. 

F. 

58 

100 

. . I 300 

200 

Ncg. 

.... 

Ncg. 

1 plus 

37, J. C. 

M. 

54 

200 


ISO 

200 

Ncg. 


Ncg. 

Neg. 

.38. L. C. 

F. 

00 

190 


220 

200 

Neg. 

.... 

Ncg. 

Neg. 

39, F. S. 

F. 

62 

85 


170 

84 

Neg. 

.... 

Ncg. 

Ncg. 

41. M. C. 

F. 

05 

170 


ISO 


Faint 

.... 

Faint 









trace 


trace 


42, M. H. 

M. 

29 

290 

310 

. 


75 cc.- 

55 cc.- 










5% 

7.1% 



43, H. S. 

F. 

53 

134 

100 



Neg. 

Nog. 



44, P. G. 

M. 

62 

110 


lOT 


Ncg. 

.... 

Ncg. 


46. A. B. 

F. 

54 

140 


160 



Trace 

.... 

Neg. 


47, J. R. 

M. 

03 

180 


ISO 


Neg. 


Neg. 

Ncg. 

49. E. M’C. 

M. 

07 

125 


105 

iHlI 

Trace 

.... 

Trace 

Neg. 

50. H. R. 

M. 

03 

105 


140 

ESSl 

Neg. 


Neg. 

Neg. 

55. D. K. 

M. 

03 

290 


308 

200 

1 plus 

.... 

1 plus 

1 plus 

50, J. G. 

F. 

53 

130 


121 

100 

Neg. 


Neg. 

Neg. 

57, V. C. 

F. 

35 

ISO 


225 

204 

Neg. 

.... 

1 plus 

1 plus 

58, F. 

F. 

58 

155 


230 

190 

Ncg. 


1 plus 

1 plus 

59, M. S. 

M. 

45 

110 


115 

. , 

Ncg. 


Neg. 

Neg. 

00, D. K. 

F. 

50 

110 

• - 

125 

125 

Ncg. 


Neg. 

Ncg. 


TABLE II.— INFLUENCE OF 100 GM. GLYCEROL ON THE BLOOD SUGAR 
IN CASES OF DOUBTFUL DIABETES. 



Blood sugar. 

Jig. per cent. 

Urine, sugar. 

Case. 

.Sex. 

Age. 

Fast- 

ing. 

1 hr. 

2 hr. 

3 hr. 

Fasting. 

1 hr. 

2 hr. 

3 lir. 

14, S. G. 

F. 


120 


115 

110 

Neg. 


Neg. 

Neg. 

19, S. D. 

F. 

50 

100 

116 

, . 

. . 

Ncg. 

Neg. 



21, M. C, 

M. 

44 

105 

130 



Neg. 

Nog. 



25, A. S. 

F. 

48 

75 


70 


Neg. 


Neg. 


.34, S. A. 

F. 

02 

92 

, , 

110 


Neg. 


Ncg. 


40, E. N. 

F. 

58 

135 

, . 

135 


Trace 


Faint trace 


53, M. P. 

F. 

32 

95 




Neg. 
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TABLE III.— INFLUENCE OF 100 GM. GLYCEROL ON THE BLOOD SUGAR 

IN NONDIABETICS. 


Case. 

Blood sugar. 

Mg. per cent. 


Urine, 

sugar. 


Sex. 


Fast- 

ing. 

1 hr. 



Fast- 

ing. 

1 hr. 

2 lir. 

3 hr. 

1. Neuralgia 

F. 

41 

100 

112 



Neg. 

Neg. 


Neg. 

2. Arthritis . 

M. 

43 

75 


75 

60 

Neg. 


Neg. 

Neg. 

3. Arthritis . 

M. 

43 

95 

. . 

95 

75 

Neg. 


Neg. 

Neg. 

5. Nephritis . 

F. 

17 

114 

, ^ 

95 

90 

Neg. 


Neg. 


6. Arthritis . 

F. 

50 

72 

104 



Neg. 

Neg. 



7. Arthritis . 

F. 

47 

140 

175 



Neg. 

Neg. 



8. Hypertension 

F. 

48 

85 

95 



Neg. 

Neg. 



26. Hypertension 

F. 

53 

70 


65 


Neg. 


Neg. 


45. Sciatica 

M. 

56 

100 

95 



Neg. 

Neg. 



48. Hypertension 

F.- 

65 

120 


90 


Neg. 


Neg. 


51. Hypertension 

F. 

48 

88 


76 


Neg. 


Nog. 


52. Post operative 











gall bladder 


59 

100 


160 


Neg. 

. , 

Neg. 


54. Exophthalmic 











goiter , 


33 

95 


120 


Neg. 


Neg. 



TABLE IV.— SHOWING THAT NONFERMENTABLE SUGAR IS NOT INFLU- 
ENCED BY THE RISE IN BLOOD SUG.AR CAUSED BY THE 
INGESTION OP GLYCEROL AND THAT THIS INCREASE 
IS FERMENTED BY YEAST. 


Case. 

Blood sugar, 

Mg. per cent. 

Nonfcrmentable "rest 
reduction," 

Mg. per cent. 

Fasting. 

2 hr. 

3 hr. 

Fasting. 

2 hr. 

3 hr. 

4. Diabetes 

90 

150 


17 

20 


16. Diabetes 

210 

240 



17 


17. Diabetes 

170 

175 

175 

33 

40 

30 

32. Diabetes 

95 

130 


20 

24 


46. Diabetes 

140 

160 


11 

10 


51. Hypertension 

88 

76 


14 

20 


52. Postoperative gall bladder . 

100 

160 


14 

22 


53. Diabetes (?) 

95 

85 


10 

8 


54. Exophthalmic goiter . 

95 

120 



10 

14 



In our observations we have determined the effect of glycerol on 
the blood sugar of 60 patients. Of these, 40 were definitely diabetic, 
7 were doubtful diabetics, 4 were cases of hjTpertension, 4 of arthritis, 
1 of nephritis (mild, with normal blood chemistry), 1 of exopthalmic 
goiter, 2 of neuralgia, and 1 had gall stones removed. We classify 
as doubtful diabetics those cases who while under our observation 
had no sugar in the urine, had a normal fasting blood sugar, some 
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giving a negative blood-sugar curve after tbe ingestion of 100 gm. 
glucose, but with a history of glycosuria previous to our observation. 

Method of Procedure. The patient was given on an empty 
stomach at least ten hours after last meal, 100 gm. glycerol in 
250 to 300 cc. of water. At the beginning the glycerol was divided 
into two doses and given at a fifteen-minute interval, but later the 
whole amount was given in one dose. Blood was withdrawn 
immediately before and then again in two and three hours after the 
administration of glycerol. In some cases blood was withdrawn 
before and then only once, one or two hours after the glycerol. In 
each case the mine passed by the patient just before the withdrawal 
of each sample of blood, was tested for sugar. 

Fermentation by yeast is considered the most accmate method 
for the determination of sugar, and modern investigators are 
increasingly using the fermentation process for the determination of 
blood sugar. The term “sugar” as commonly applied to the blood, 
includes all the substances determined by the reduction method. 
These include glucose, unknowm sugars and some nitrogenous 
products in the tungstic acid blood filtrates. Yeast fermentation 
removes all the glucose and other unknown sugars but leaves the 
nitrogenous products. These are designated as nonfermentable 
sugars (rest reduction). This nonfermentable sugar is, according to 
Folin and Svedberg, independent of tbe original sugar level of the 
blood and amounts to about 20 mg. per cent when Folin-Wu 
reagent is used. According to these authors, the yeast works just 
as expeditiously in tungstic acid filtrate as in pme sugar solution.® 
In 9 of om series of cases, the tungstic acid blood filtrate was 
fermented with yeast in order to determine whether the increase in 
reducing substances caused by the ingestion of glycerol, is removable 
by fermentation. If this increase is removable by fermentation, 
then it must be due to glucose and other unknown sugars, and not 
to the nitrogenous products in the filtrate. There are no Imown 
practical chemical means of differentiating glucose from other 
unknown sugars in the blood, and from the chemical point of view, 
such substances as glyceric aldehyde, which may be produced from 
glycerol witliin the body, cannot be excluded. The figures given in 
Table IV are those of the nonfermentable fraction of reducing sub- 
stances (rest reduction) after the others have been removed by yeast. 
These are also the uncorrected figures, that is, without subtracting 
the ‘Tblank” which is gotten by suspending yeast in water, and is 
equivalent to from 3 to 5 mg. per cent. 

Clinical Reaction. In general, there wms little if any reaction fol- 
lowing the ingestion of glycerol. In no instance were there any 
gastrointestinal disturbances reported such as vomiting or diarrhea. 
Only 5 patients complained of any discomfort, which w^as usually a 
throbbing headache or dizziness and in one case was associated with 
marked erythema of the face. The erythema in the last case w^as 
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followed by some scaling of the skin. The headache in some of the 
cases might well have been due to lack of food. Of the 5 patients 
who had any unpleasant reaction only one, Case VI, gave a rise in 
the reducing substances of the blood. It is reasonable to assume 
that the discomfort of the patient had no effect on this rise. 

Discussion. In the laboratory, glycerol may be converted into 
hexose. It is believed that in this process, dioxyacetone and gly- 
ceric aldehyde are formed and that two molecules of either of these 
may be polymerized to form a hexose molecule. When tliis process 
occurs in the animal body, the hexose formed is glucose.^ Voegtiin 
and his collaborators have shown that the rise in blood sugar fol- 
lowing the administration of glycerol to rabbits, is not due to a con- 
eentration of the blood. On the other hand, they could not exclude 
the possibility that the increase in blood sugar might be due to 
glyceric aldehyde produced from glycerol within the body. 

From an analysis of our case reports, it will be seen that the very 
marked rises in blood sugar occurred in the more progressive case of 
diabetes. Twenty-seven of the 40 cases of diabetes (67.5 per cent) 
show an increase of 20 or more mg., while only one of seven doubtful 
cases shows an increase of 25 mg. Four cases of hypertension gave 
no increase whatsoever. Of the 4 cases of arthritis, 2 show no rise, 
1 had a fasting blood sugar of 140 and should, therefore, be con- 
sidered as a potential diabetic. Only Case VI shows a rise of 
32 mg. one hour after the glycerol. One case of sciatica gave no 
increase, while a case of neuralgia gave an increase of only 12 mg. 
Case 52 (recent gall bladder operation) does indeed show an increase 
of 60 mg. two hours after the glycerol. The well Icnown association 
of diabetes with infections of the biliary tract suggests the possibility 
that this case is a potential diabetic. One case of nephritis gave no 
inerease and the case of exophthalmic goiter gave an increase of 
25 mg. 

If the rise in blood sugar is due to glyceric aldehyde, one would 
find it difficult to explain the difference in behavior between the 
diabetic and the nondiabetic person. The hyperglycemia curve in a 
diabetic after the ingestion of glycerol resembles, in its extent as well 
as in its duration, the curve obtained after the ingestion of glucose. 
In Case 9, the fasting blood sugar was 190 mg. and the urine was 
negative. Two hours after the ingestion of glycerol the blood sugar 
was 230 mg. and the mine contained 2 per cent of sugar. Three 
hours after the blood sugar was 250 mg. and the urine showed 2 per 
cent of sugar. Cases 20, 23, 33, 36 and 42 show that part of glycerol 
is excreted as sugar in the mine. 

* These observations, we believe, favor the conclusion of Voegtiin 
and others, namely, that the increase in blood sugar following the 
ingestion of glycerol, is due to the extra presence of glucose. 

Summary. Glycerol given to a human being on an empty 
stomach, will produce a hyperglycemia. The extent of the hyper- 
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glycemia is in direct icatio to the. disturbance of carbohydrate metab- 
olism of the particular individual. In the more progressive cases of 
diabetes, the glycerol may produce a glycosuria as Avell as a hjqier- 
glycemia. These facts Avarrant the conclusion that in the human 
body, glycerol is converted into glucose. 
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THE PLACE OF FUNGI IN MODERN MEDICINE,* 

By Fred D, Weidman, M.D,, 

PROFESSOR OF DERMATOLOGICAL RESEARCH, UNIVERSITY OF PENNSYLVANIA. 

PHIL.ADELPHIA, P.A.. 

(From the Laboratory of Dermatological Research.) 


In the above title the significant words are two, “fungi” and 
“modern.” I shall at once proceed to discuss fungus disease as a 
whole, and toward the end of the paper shall indicate which develop- 
ments are modern, or at least promise to lead to results which were 
not possible in the past. 

Flore and more, and year by year, the average medical man is 
realizing that fungi at least occasionally play a part in human dis- 
ease. The pathologist informs him over the cadaver that his case 
of vertebral osteomyelitis was caused by actinomjTes. In the 
laboratory, he tells him that his case of meningitis was caused by a 
yeast, and then the dermatologist advises him that the omnipresent, 
bothersome cracked toes or eA'^en an eczema on the dorsa of his feet 
were caused by fungi and that the infection passed under the 
euphonious name of dermatophytosis. He is now quite aware that 
there is smoke in the air and that, after that, there must of course 
be some real fire at the bottom of it. This much he readily concedes, 
but he needs and deserves more. The question is how much fire 
and how to get at it. 

Too, the general medical man is quite aware of the obstacles in 
the Avay of making diagnoses of fungus infections, besides the 
elimination of fungus factors as possibilities in a difterential diag- 
nosis, and tliat the hazards stretch not only through the clinical 

* Read before the Mercer County Medical Society at Trenton, N. J., October 10, 
1928. 
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domain but extend also beyond the frontier into laboratory terri- 
tory. Indeed, I feel that the short-comings are much more serious 
in the laboratory than in the clinic; most of the fungus infections 
are of the subacute or chronic type which as a class are the more 
difficult to diagnose, which bear more or less close resemblance to 
tuberculosis, and which the laboratory man ought to shed more 
light upon. ■ Most laboratory men will honestly confess that they 
have little or no training in mycology and that they approach such 
problems with a great deal of hesitation and unwillingness, just as 
the average practitioner confesses that he has not mastered derma- 
tology and otology to the extent that he has the other specialties. 

The explanation for these delinquencies is not hard to find. Both 
in the clinical and in the laboratory realms, fungus cases occur far 
less commonly than the bacterial ones; indeed, it is certain that they 
will never attain the importance of the bacterial infections. Fungi 
are far less important than bacteria — at least as we know them now. 
In the second place, mycologic technique and classifications are 
radicall}'- . different from bacterial; if anj’thing, the}' are more 
involved than the bacterial. This would mean that the laborator}^ 
man, to become quite competent, would be obliged to master ,yet 
another biologic field. Already he is sorely beset in attempting 
to keep pace with such diversified fields as modern serology and 
biochemistry in addition to older established morbid anatomic, 
parasitologic, chemical and bacteriologic sections. Pathologists 
just at present are in great demand; many hospitals are on the 
outlook at the present moment for good men. The result is that 
in the face of such immediate crying needs something has to go by 
the board, and mycology is the phase which has had to suffer. 

• The remedy, likewise, is clear. Not that every pathologist should 
be expected to at once assume courses in mycology. Tliis is not 
necessary in the present state of affairs. What is quite feasible, 
however, and entirely justified, is the establishment of at least a 
few laboratories in different sections of the United States with staff 
pathologists who have taken courses and conducted intensive stud- 
ies in mycology and can render assistance to the clinician wlien 
called upon to assist him in his mycologic problems. To coine }'et 
closer to the point, actual ways and means, what we need is a liaison 
between the first-class clinician and first-class mycologist, the 
former supplying data and material in a consistent, uniform, sys- 
tematic way, and the pathologist working up the materials and 
advising with the clinician. Neither clinician nor pathologist can 
work alone, they must go hand in hand. Beginnings of this sort 
should be made in our larger, including tuberculosis, centers. I 
hear the clinicians inquiring how they can investigate their cases of 
pidmonary disease and detect the fraction of them at least that arc 
not of tuberculous causation. 

Tlie considerations in m^’cology are not purel}' academic; indeed. 
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there is a very practical aspect to the situation. For a long time, 
it has been knovoi that iodin and. the iodids are specific in many 
fungus infections, and fungus infection extends over a long range of 
organisms, all the way from the delicate streptothrices, which are 
so closely related to the tubercle bacillus, through the yeasts and 
fungi imperfecti to such specialized members as the aspergilli, for 
instance. The Roentgen raj^s, likewise, have achieved brilliant 
results in many fungus infections. With the advent of modern 
intravenous therapy the therapeutic field has opened up yet more 
widely, and now that it has .been demonstrated that iodin can be 
administered intravenousl}" in such amazing doses the urgent neces- 
sity of identifying fungus cases and of giving patients the benefit of 
specific fungus treatment is all the more emphasized. 

The foregoing applies to conditions in the United States. It also 
applies to most other parts of the world. But France, Italy, and 
some of the South American countries with Latin affinities consti- 
tute outstanding exceptions. In these countries there is an enor- 
mous literature on mycologic subjects; these countries are far ahead 
of the English- and German-speaking ones. 

Incidence, After these introductory remarks, let me pass to a 
consideration of the frequency, as we loiow it today, with which 
the various organic systems are likely to be found infected by fungi. 
It vdll be observed, as we go along, that frequently it is not so much 
the fungus affection but the recognition that is rare. 

Speaking in general, fungi have a predilection for the same orders 
of body tissue as the tubercle bacillus. Thus, fungi are rarely, if 
ever, found in heart or skeletal muscles, or in the pancreas. They 
are best known on the skin, in the lungs, bones, and after that 
scatteringly in other organs, such as brain, kidney, spleen, liver, 
and so forth, hlost of the infections are local, confined to the skin, 
lungs, or bone, as the case may be. Notoriously, however, blasto- 
mycosis, sporotrichosis, coccidioidal granuloma, and actinomycosis 
may become generalized. 

In the succeeding paragraphs the attempt will not, could not, 
be made to indicate the full extent to which the different systems 
become parasitized by fungi, but simply to offer outstanding illus- 
trations and type cases which will serve to bring home to the physi- 
cian at large concrete examples of what may be expected to crop out 
in his experience from time to time; that is, to what extent he must 
be alert to pick out the occasional instances of fimgus infection. 

Generalized Cases. In order to prevent tiresome repetition under 
each of the different systems to follow, let us recall that actino- 
mycosis, blastomycosis, sporotrichosis and coccidioidal granuloma 
notoriously become generalized, and that practically no organ or 
tissue may escape secondary involvement. In actinomycosis, it is 
generally known that the primary focus is usually in bone. In 
blastomycosis and sporotrichosis, it is most commonly in the skin. 
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In coccidioidal granuloma^ there is an undercurrent of feeling that it 
is frequently a primary pulmonary affection; but from the case 
reports to date it would appear that the skin is the primary site in 
most cases. Other fungus species may give rise to secondary lesions, 
but those just mentioned are the most important. 

In the sections to follow, instances of primary involvement will 
be selected for the most part. 

Eespiratory System. To enumerate all of the fungi which have 
been claimed as pathogens in this system would be meaningless. 
Suffice it to say that practically all of the fungus orders are repre- 
sented, extending from the thread organisms all the way up to such 
highly organized ones as the aspergilli and the mucors. The latter 
are indeed the more spectacular and attractive cases; but from the 
practical standpoint the streptothrices and blastomycetes are the 
important members. Monilias are responsible for many cases of 
bronchitis and asthma, as has been brought out by Castellani^ and 
Steinfield.^ Nathan® has remarked that patients are commonly 
sent to a sanatorium where in time they acquire tuberculosis, so 
that the course of the case ultimately confirmed the erroneous 
diagnosis. 

Both American and foreign authorities are agreed that in most 
cases fungus infections of the lungs are clinically indistinguishable 
from tuberculosis and that the only hope of identifying the fungus 
cases is through laboratory means. This is an important point to 
keep in mind. Mendelson,^ in reporting cases of pulmonary mycosis 
and spirochetosis, even went as far as to insist that tuberculosis can 
only be ruled out by animal inoculation; this is of particular impor- 
tance to the laboratory man and finds expression because many of 
the streptothrices are acid-fast, may assume a beaded form, and 
thus closely resemble tubercle bacilli in stained preparations. 
Mendelson® also appeals to physicians, especially in the tropics, to 
rely more on laboratory tests and less on physical signs. Thus, in 
100 pulmonary cases which he reported, 5 per cent were caused by 
fungi, 23 per cent by spirochetes, and the remainder were tuber- 
culous; tubercle bacilli were identified only in 10 per cent of the 
latter. The importance of accurate diagnosis comes to us with 
special force when one recalls that the iodid therapy which is con- 
traindicated in open pulmonary tuberculosis is sometimes a specific 
in the fungus cases. 

A further point of tremendous importance to the laboratory man, 
and one which occasions much puzzlement, is the determination 
of pathogenicity. From such material as sputum, indeed even 
normal mouths, it is only to be expected that various forms of fungi 
will be isolated. Indeed, there is a proper skepticism as to the 
pathogenicity of most of the species for which such a property has 
been claimed. There can be no doubt that the list of valid patho- 
gens should be much shorter; but, of course, it vill never be possible 
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to state just what proportion of species is pathogenic and which 
commensal. We can say, however, that where the attempt has 
been seriously made it has been possible to satisfy all of the postu- 
lates of Koch. Magalhaes,® for instance, has proven Oidium braz- 
iliensi as a pathogen by injection into guinea-pigs; he also repro- 
duced the human disease in a monkey by exliibiting the fungus by 
inhalation. All organs showed fungus, especially the lungs. He 
stated that the symptoms in his cases were like those of tubercu- 
losis except that there were no night sweats. 

To cite a concrete example of pulmonary mycosis, Callender 
and CoupaH have described a case of nocardiosis secondary to 
inhalation of a chicken vertebra into the lung. It would be possible 
to multiply the reports of interesting cases which attest the definite- 
ness and importance of fungus infections of the bronchopulmonic 
apparatus (Lapham,* Nicaud,® Hamman'®), but we must pass to 
the other systems. 

The Digestive Tract. This certainly ranks next in order of impor- 
tance. Probably the best known illustration of a digestive tract 
mycosis is thrush, and also the one which is most thoroughly estab- 
lished as an instance where fungi are unequivocally pathogenic. 
Up to a few years ago, tropical sprue seemed almost established as 
due to Monilia psilosis. Of late, it has been severely questioned. 
However, this affection is comparatively uncommon in continental 
United States and need not be dwelled upon. Yeast cells, however, 
have long been intriguing as met so commonly in the intestinal tract 
in chronic diarrheal states. They have been studied in pellagra, in 
the sprue already quoted, pernicious anemia and yellow fever. It 
cannot be stated, however, that anything definite has been attained 
in these states. A recent paper by Fleisher'^ and Wachowiak, 
entitled "The Relation of Fungi Iraperfecti to Diarrheal Conditions” 
is an example in point. Just to indicate the diversity of forms under 
which fungi may produce affections in the digestive tract, let me 
subjoin the following citations. Chronic monilial infection of the 
tongue, as reported by Shelmire*® and by Zeisler;^''’ favus of the tongue 
by Sequeira,^^ patches of red or black hairy villi on the tongue 
caused bj" torula or streptothrices, by Alvarez^® and myself.^® 
Calculi ha^’e been known to develop in connection noth these thread 
accumulations in the salivarj^ ducts (Kapsenberg^^); the pathology 
is analogous to that of the well-known calculi which occur in the 
laclu-junal ducts, which are also referable to clumps of tangled 
thread organisms. 

With the exception of the widely generalizing fungi previously 
mentioned, the wall of the gut tract as well as the liver and pancreas 
appear to be seldom infected by fungi. Just at present microscopic 
sections are lying on my table in which actinomyces were identi- 
fied by Dr. G. M. Robson of our pathologic department. They 
appear in the lung and liver of a boy who had been operated upon 
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for appendicitis; tlie fungous nature of the appendiceal disease had 
not previously been recognized or suspected. Foulerton^® has 
described Streptothrix honiinis III and in 2 cases of appendicitis, 
and a lesion of the esophagus has been referred to puncture by a 
spine of grain which carried vnth it one of the actinomyces (LangeF®) 

The well-known fact that commercial yeast at least acts as a 
laxative attracts yet more attention to the persistent reports of 
chronic diarrheas associated with 3 ^east cells in the stool. Scalas,” “ in 
an examination of the sputum and stools of 50 cases, reported an 
oidium in 7 of 11 cases of digestive trouble. Wood-^ has recenth" 
reported experiments which he thinks incriminate hlonilia psilosis 
as one of the causes at least of pernicious anemia, but this has 
recently been disputed by Nye, Zerfas and Cornwell.'^ The organ- 
isms were recovered only from the gums, not from the granulation 
tissue at the apices of the teeth. 

Details concerning tlunsh are out of place here. Perhaps the 
only point that is justified is that this disease, while a clinical entity'', 
is not an etiologic one. Indeed, no less than 18 different organisms 
have been catalogued by Castellani-® in his Milroj'^ lectures. Oidium 
albicans is probabl)’' the most common offender, but after this three 
other oidiums, a saccharomj'ces, a hemispora, a willia, an endo- 
myces, and no less than ten monilias find place. Perhaps this is 
one explanation of wlij’' all cases of thrush do not respond promptly 
to boric acid medication. A further practical point is that, when 
present in the mouth, the infection may also be present elsewhere. 
Thus, it has been found frequentlj'' enough in intertriginous posi- 
tions on babies, indeed, there are instances where the original infec- 
tion was cutaneous and where the mouth involvement has been the 
secondarj^ one. Meyenburg^^ reports thrush fungus in gastric 
ulcers. A fatal case involving the skin, lungs and nails is reported 
by Christison,'® and Riemschneider*® reports fatal bleeding as the 
result of the erosion of a bloodvessel (esophagus) by thrush. 

The Genito-urinary Tract. Except for the widely generalizing 
fungus infections, this tract does not appear to be commonl.y para- 
sitized by fungi. There are several accounts, however, a recent one 
by Rhamy,^’^ where yeast cells have been passed in large quantities 
in the urine. It is quite possible tliat this is not a case of true blasto- 
mjmosis as indicated in the title, but that it is an example of semi- 
pathogenicity, the organisms not actuallj'' invading the tissues of the 
host. The situation is probablj'^ analogous to the well known asper- 
gillus infections of the ear and the lacbrjunal ducts already cited 
where the organisms accumulate and produce their disturbances 
mechanically — simpb’^ as the result of their mass. Instances of 
black urine and red urine have been reported in which more or less 
highly pigmented yeast cells were at fault. The red cases have 
been erroneouslj'^ mistaken as instances of hematuria. Streptothrix 
urethritidis has been described in "manj’^” cases of prostatitis bj’ 
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Schwartz and Cancik.^® Encouraging results were reported from the 
use of a vaccine prepared from these cultures. 

The Nervous System. I do not know of any instances where the 
peripheral nerves or the substance of the spinal cord has been affected 
except by extension from a contiguous osseous infection. There 
are several instances of infection, apart from the well-known actino- 
mycosis and blastomj'-cosis, in which the brain parenchyma has 
been involved. In infection by cryptococcus the organisms extend 
to the spinal fluid; most important as a diagnostic opening. I have 
had close contact with one of these cases through the kindness of 
Drs. Walter Freeman^® and Frank B. Lynch. The symptoms are 
those of meningitis, and the disease is quite undiagnosable except 
by flnding organisms in the spinal fluid. This is very readily done, 
and Lynch and Rose®® have reported a case which was diagnosed 
before necrops}^ because they had the acuteness to distinguish 
yeast cells from degenerate red blood cells. The organism induces 
myriads of minute, ver^'' characteristic mucoid cysts in the brain. 

Actinomyces asteroides®^ has been reported as responsible for a 
number of suppurative lesions of the brain, but numerous other 
thread organisms have also been scatteringly met. 

Eye. Gifford’s®® papers contain extensive data on sporotrichosis 
of the eye and on mycosis in general; likewise, Landrieu’s®® thesis. 

Aspergillosis of the cornea has been reported by de Sehweinitz.®^ 
Lachrjnnal calculi have long been known as due to massive entangle- 
ments of Actinomyces foersteri®® which occlude the duct and may 
lead to secondary infection. This species is eminently benign, it 
does not have the significance that actinomyces have as ordinarily 
thought of. 

Ear. The only fungus affection of which I am aware in this posi- 
tion is a more or less mechanical obstruction by aspergilli. The 
organism usually does not invade the surrounding tissues, but simply 
acts as an impediment. There was a small epidemic of otomycosis 
in Florida following the hurricane®® of September, 1926; it appears 
that heat and moisture favor growth of the fungus, and prolifera- 
tion is also favored by the instillation of oil. These should, therefore, 
be avoided. Being a surface affection, iodid of potassium internally 
has no effect, although it might be tried in the rare instances where 
suppuration and penetration of the ear drum has taken place, 
(Koenig.®^) Besides Aspergillus nigra and fumigatus, Actinomyces 
cylindraceus (Korte®®) and Cephalothecium roseum have been 
regarded as causative. 

Bone. This claims the interest of the surgeon particularly. 
Sporotrichosis, actinomycosis and blastomycosis notoriously deter- 
mine to bone, giving symptoms that are easily confused vnth those 
of tuberculosis. A wide variety of fungi has been described produc- 
ing what are rather uniformly denominated as ‘^gumma-like” swell- 
ings of the bone. Indeed, “sporotrichotic gummas” has become the 
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conventional terminology in that affection. One of the first and, 
therefore, historic instances of bone infection in human beings by 
yeast cells affected the tibia, by Saccharomyces hominis (Busse^®). 
Just at present I am studying smears and culture referred to me b}' 
Dr. David L. Farley of the Pennsylvania Hospital. The pus from 
an unopened lesion on the skin shows tremendous numbers of 
sausage-shaped, sometimes budding, yeast cells. At least one case 
of generalization with fatal outcome is loiown, due to infection with 
Cryptococcus hominis.^® Another instance of osseous gummas is 
referred to Cryptococcus breweri.^® 

The Integument. Here we come upon a field literal!;)’- ridden with 
fungus infection,, quite understandable. It is impossible to shop 
even rapidly through the entire list of species; I shall at once pass 
by the ordinary ringworm of the scalp and the banal tinea circinata, 
sycosis, and so forth, but must pause long enough to emphasize the 
most recent addition to, or better recognition of, fungus expression 
upon the skin. I refer to dermatoph 3 riosis. 

In short, this is nothing more nor less than a fungus infection 
whicli, first, is superficial (that is, excludes deeper affections like 
blastomj'-cosis) and which, secondljq generally has an affinity for 
intertriginous positions. This, however, is not always the case; 
and then the diagnosis is rendered correspondingl.y difficult. 

The general practitioner ought to diagnose dermatophjdosis for 
himself from the eczema with which it is likely to be confounded— 
he will be served best in this by its localization; that is, usuallj^ 
intertriginous position. Once he suspects dermatophytosis, he can 
check up in the follov’-ing waj''.* first, determine whether the margins 
are sharply outlined; if so, this very strongly fortifies the diagnosis. 
Second, is there a delicate collarette of epiderm extending around 
the margin? Again, this is helpful toward the diagnosis. Finally, 
the direct examination of scrapings under the microscope is often a 
final and unequivocal answer to the question. This is a verj’’ simple 
laboratory procedure (Weidman),^® really, it is an office examination 
rather than laboratory, and one which should be applied by all 
those who wish to keep abreast vdth modern practice. 

The importance of dermatophytosis will come home to j'ou when 
I tell j’-ou that 67 per cenri^ of a university student group were 
found to be affected by the disease in the form of ringworm of tlie 
toes. The well-known “jock-strap itch” and ringworm of the axilla 
also come in the categorj^ of dermatophytosis. 

Therapeutics. If there is any one most useful agent in the attack 
upon fungus infection it is iodin. This has been recognized for 
many j'ears; not alone as a local remedj’^ but also internally. It can 
be administered both in the form of potassium iodid and Lugol s 
solution. It has been most valuable in blastomycosis and in mis- 
cellaneous surface infections, but occasional^’ brilliant results arc 
secured in actinomj'cosis and even in other more refractory funyiis 
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infections. With the advent of the Roentgen rays, success became 
even more frequent; most commonly the two agents, iodin and 
Roentgen rays, have been used in conjunction. 

A verj" practical point in iodin therapy is that the dosage should 
be large. It is possible, beginning with the usual 5 to 10 grains 
three times a day, to increase up to as much as 120 grains three 
times a day, or even more. 

It is sm-prising what large doses of Lugol’s solution can be admin- 
istered intravenously. Shelmire^- has called our attention to this 
in this country in treating sporotrichosis. He administers as much 
as 10 cc. of Lugol’s solution, diluted by 100 cc. of normal salt solu- 
tion, and has had striking results. In France, particular!}'", but 
elsewhere, this avenue has been employed in various other fungus 
infections vdth excellent results. I know of one failure in the treat- 
ment of a particularly obstinate thrush at our Universit}' Hospital. 

Thallium acetate*^ is another recent addition to our armamen- 
tarium; it is thus far confined to treating ringworm of the scalp, 
having value solely because it produces epilation. Administered 
orallj’" in the dosage of S mg. per kilo of bodj’" weight, it causes the 
falling out of the scalp hair in sixteen to eighteen days. Compara- 
tively uniform success has been reported both in this country and 
abroad from the use of this most valuable addition to the treatment 
of fungus disease, but there are dangers and the literature should 
be consulted before practising it. 

In the treatment of the more superficial dermatoses, such as the 
well-known tinea circinata of children, almost any antiseptic will 
suffice; the copper penny of the housewife, dipped in vinegar, serves 
the purpose very well. Tincture of iodin, salicylic acid ointment, 
5 per cent, and A^arious other antiparasiticides are effectiA'^e. 

As to derraatoph.ytosis, treatment largely depends upon the part 
of the body which is affected. On other positions than betAA^een the 
toes, the disturbance usuall}" yields readilj'" upon the application 
of lotions or ointment of salicylic acid, ammoniated mercury, and 
other Avell-knoAvn fungieides. There are changes that must be rung 
when treating this class of fungus affection, depending upon the 
stage of the disease; thus, AAdien acute, milder applications and 
AAdien chronic more poAverful and stimulating ones. In ringAvorm 
of the toes I have come to place most reliance on salicjdic acid oint- 
ment. This is most conA'^eniently applied, in the form of Whitfield’s 
ointment, in AAdiich the salicylic acid is represented in a strength of 
20 grains to the ounce. It is better to use Lassar’s paste as a base 
because it is more adherent and is less likely to be absorbed by the 
clothing. Other authorities prefer tincture of iodin, mercurochrome, 
and A'^arious other fungicides. The usual experience in these cases 
is that there is marked improvement up to a certain point; CA^ent- 
ually, all that is left between the toes is a small, circumscribed, 
AAdiite, sodden patch of thickening, which effectually resists further 
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treatment. As a rule, treatment is discontinued by the patient at 
this time because the affection is no longer an inconvenience; how- 
ever, the fungi are still present and constitute a reservoir, a focal 
infection, which threatens at any time to extend to the dorsum of 
the foot or elsewhere upon the body. One of the most important 
problems in fungus affection of the sldn today is a certain cure for 
resistant cases of ringworm of the toes. 

Tartar Emetic. Guy and jacob^"* are responsible for discovering 
that this drug promises much in the treatment"® of the hitherto 
invariably fatal coccidioidal granuloma. Tomlinson has just con- 
firmed this — a laboratory infected case which otherwise would have 
progressed to a fatal outcome. The drug is administered intra- 
venously, beginning with 3 cc. of a 1 per cent solution and increasing 
up to 10 cc. Occasionally there is a constitutional reaction, but 
this must be endured in view of the otherwise absolutely black prog- 
nosis in this disease. 

Summary and Conclusions. The various organic sj^stems have 
been considered in their relation to fungus disease with many indi- 
cations that fungi are important in modern medicine. 

Among the outstanding modern mycological advances, from the 
diagnostic viewpoint, we have the waxing role of pseudotuberculosis, 
the ubiquity of dermatophytosis, and the possibility of yeast cells 
being present in bone abscesses and meningitis. Therapeutically, 
we have as much or more “modernism” in the employment of the 
Roentgen rays, and medication with thallium acetate, tartar 
emetic and iodin intravenously. 

As physicians we must recognize that: 

1. Almost every organ and kind of animal tissue is liable to 
fungus infection; none of the specialties, except possibly gynecology 
and obstetrics, is exempt from concern with this class of disease. 

2. The profession, if not already cognizant of a certain though 
minor role of fungi in disease, is not addressing itself seriously or 
continuously enough to the situation. 

3. The physician must depend almost entirely upon the labora- 
tory for the detection of fungus cases, particularly in nonderma- 
tologic ones and in such important affections as pulmonary pseudo- 
tuberculosis. 

4. Therefore, the average general laboratory man is largely at 
fault for our mycologic baclwardness because he is not adequately 
trained in mycology. There is need for at least a few mycologic 
centers in conjunction vnth general pathologic laboratories, region- 
alls'^ distributed through the United States. 

5. Modern intravenous and other methods of therapy are rein- 
forcing the honored and efficient iodin and Roentgen ray modalities. 
These, consequent of course only upon accurate diagnosis, should 
not be denied to the small but still appreciable proportion of fungus 
patients. 
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There was an interesting history of rheumatism in this family. Her 
father had had repeated attacks of rheumatic fever, two sisters and two 
brothers had also suffered from this disease and the impression received on 
her admission to the hospital when first examined was that of definite 
rheumatic fever. 

The tonsils showed no gross pathology and the only points of interest, 
aside from the acute arthritides were the many decayed teeth and the 
herpes labialis. 

She was put upon large doses of salicylate by the bowel, 10 gm. daily for 
five continuous days, after which sahcylates were given by mouth in 
smaller dose. However, on several occasions subsequent to this course of 
treatment, she received large doses of salicylate by bowel. We seemed to 
get the usual response of rheumatic fever to salicylates and at the end of 
three weeks, the temperature was normal and when taken over by us on 
the first of September, was looked upon as a convalescent rheumatic-fever 
patient with no apparent cardiac involvement. There is one interesting 
diary note made by an assistant, who examined the heart on admission, 
which states that the aortic and pulmonary first sounds were verj’^ indistinct. 

After a ver}"- brief period, this patient developed an intermittent fever 
with marked diurnal variation, which at times assumed a remittent type 
and this continued up until the time of her death, November 12, 1927,_ a 
period of about ten weeks. Repeated blood cultures showed no bacteriemia. 
The blood was also tested for malaria, there being some suggestion of 
estivo autumnal fever, particularly in the presence of a palpable spleen and 
here the findings also were negative. Two catheterized specimens out of 
nine examinations of urine enabled us to eliminate the possibility of a 
pyelitis. The leukocytes ranged in an ascending curve from 12,800 to 20,400 
with a corresponding increase of polymorphonuclear leukocj’tes extending 
over a period of ten weeks. This patient from the start had almost daily 
vomiting, which we were unable to help or find the cause of. The oral 
hygiene was fair except for the old tooth roots. The right ankle and the 
right wrist presented a focal arthritis, particularly the wrist which suggested 
a lesion of Neisserian origin, but a pelvic examination made by the gjme- 
cologist showed these organs to be normal. After a study of six weelcs we 
were able to find infected teeth as the only possible foci of infection. A few 
days later, when our working diagnosis was recorded as septicemia, there 
developed over the precordium definite adventitious sounds, both in the 
mitral and aortic areas and over the base of the heart a rub, strongly sug- 
gesting pericarditis. This development, with the presence of a capillary 
pulse, made us then feel that the patient was suffering from a bacterial 
endocarditis of a subacute type. Subsequent study went to confirm us in 
tWs opinion. The blood pressure on two occasions was 108 sj'^stolic, 72 
diastolic, and 118 systolic, 66 diastolic. Fourteen weeks after admission 
the patient died, having developed a unilateral parotitis two days before 
death. The principal climcal diagnosis was bacterial endocarditis. 

At necropsy there was little evidence of the parotiditis or of the arthritis 
of the right wrist. The principal findings were in the heart. On removing 
the heart a firm, yellow, finger-like process was seen to protrude from the 
right heart, out into the pulmonary artery. When the heart was opened, 
tms was found to be the tip of a large solitary vegetation, involving at its 
base all but a rim of the posterior cusp of the pulmonary valve. The other 
pulmonary leaflets showed no evidence of pathologic change. The vegeta- 
tion was ovoid and measured about 2 by 1,5 by 1 cm. Several smaller 
vegetations were situated on the mural endocardium of the conus about 
0.5 cm. away from the larger one, and one of these appeared to be ulcerated. 
MiMoscopically, this was_ confirmed. The smaller vegetations were found 
be faurly well organized except at the immediate surface. Gram- 
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Weigert stains of the large vegetation revealed Gram negative intra- and 
extracellular organisms which morphologically were identical with the 
gonococcus. _ Culture of the vegetation was not made. The base only of 
this vegetation showed beginning organization. All the other valves were 
free, save for a few minute sclerotic thickenings on the mitral leaflets. The 
myocardium showed a mild degree of fibrosis and some cloudy swelling. 
It was thought in the gross that a wide irregular scarlike area in the left 
Iddney was the result of old infarction, but on microscopic section the only 
changes were a very slight increase of the fibrous stroma and a few organized 
and hyalinized glomeruli, together with some sclerosis of the vessels. The 
only explanation that remained was that it was the result of vascular sclero- 
sis and that gradual occlusion of a moderate-sized vessel had occurred. The 
liver was extremely large, weighing 2700 gm., and aside from a fatty 
infiltration showed a true acute hepatitis, with areas of infiltration by 
pol 3 Tnorphonuclear leukoc 3 rtes and lymphocytes. The spleen was large and 
flabby arid of the toxic degenerative type. The internal genitalia showed a 
bilateral cervical laceration and a chronic salpingitis. The latter is most 
interesting in view of the possible Neisserian origin of the disease. But 
the evidence was not quite enough to convince one that this was the primarj'^ 
focus. The case was summed up thus— “The valvular lesion was appar- 
ently one of recent development. The causative factor is probably the 
gonococcus. Clinically the case resembled in some respects one of suba- 
cute bacterial endocarditis.^' 

Case II.* — A man, aged sixtj’’-eight years, was admitted to the hospital on 
May 17, 1923, in a semicomatose condition. He had been found lying in a 
shed and was brought in by the police. No other history was obtainable. 

' Physical examination showed an undernourished individual, a few moist 
rMes at the bases of both lungs, some lateral enlargement of precordial 
dullness with a systolic murmur at the apex and accentuation of the second 
pulmonic sound and marked edema of both lower extremities. Blood pres- 
sure was 102 systolic, pulse 90 to 138, temperature not given. He was 
catheterized and relieved of 26^ ounces of urine. He died a few hours after 
admission. 

The principal autopsy findings were acute lobar pneumonia (left lower), 
acute vegetative pulmonary endocarditis (pneumococcic) and acute 
verrucous mural endocarditis (streptococcic), and acute suppurative cerebro- 
spinal meningitis (pneumococcic). • The vegetation on the pulmonarj’' valve 
was the point of especial interest. In situ tliis vegetation plugged and oc- 
cluded, in death, the orifice, a large sessile soft mass, unorganized and 
partially necrotic, measuring 3.4 by 2.2 by 2 cm. and attached to the anterior 
cusp and, save for a narrow margin at the base, involving the entire cusp. 
Although the base of the vegetation was on the under surface of the cusp, 
the bulk of it was directed upward into the pulmonarj'’ arter 3 \ The mural 
endocardium adjacent showed several small vegetations. Smears and 
cultures of the large vegetation and of meninges showed pneumococcus. 
Culture of the mural vegetations showed a hemol 5 d;ic streptococcus. 

Comment. The tilings •wortli 3 ’^ of note in these cases seem to us 
twofold; first, the comparative rarit 3 '- of acquired pulmonar}’’ valve 
lesions, and second, the probable origin of the vegetations, from a 
bacteriologic ^dew point. The point of first interest is the rarity 
of such lesions. Of 24,000 consecutive admissions to the Johns 


* By courtesy of deWajuc G. Richey. M.D., sometime pathologist to Mercy 
Hospital. 
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Hopkins Hospital, there were only three who showed signs of 
pulmonary regurgitation.’ Figures on stenosis are not available, but 
though more frequent in its occurrence, stenosis is so uniformly of 
the congenital tjqje that mention of acquired stenosis could not be 
found. At tlie Mercy Hospital, between the years of 1910 and 
1926, tliere have been 1192 autopsies. Of these, 18 were in cases of 
acute endocarditis (including cases of acute and recurrent endocardi- 
tis). Only 2 previous cases (0.16 per cent) showed vegetations on 
the pulmonary valve and one of these was associated with vegeta- 
tive endocarditis of all the other valves. The other was Case II 
of the present paper. In this older case, the pneumococcus was 
isolated, and the lesion was associated with a lobar pneumonia and 
a pneumococcic meningitis. Incidently there were in the Mercy 
groups 2 cases of gonococcic endocarditis, neither of which involved 
the pulmonary valve. Autopsy records at the University of Pitts- 
burgh from 1908 to 1924, exclusive of the Mercy group, showed the 
following results. Of 803 autopsies, the pulmonary valve showed 
two acute vegetative or ulcerative lesions, one of which occurred on 
the pulmonary valve alone. It was noted that each of the acute 
lesions was associated with a congenital lesion or with an acute 
infection. The percentage of acute lesions in the University group 
was 0.25 per cent. 

The etiology in the first case is not definitely proven; that in the 
second case quite definite. Bacteria have usually been demon- 
strated in cases of acute endocarditis, either from the heart’s blood 
or vegetations and these belong almost entirely to the group of 
pyogenic cocci. Bacteria such as the influenza bacillus, Bacillus 
t 3 q)hosus, and Bacillus dj^senteria^ have been isolated in rare 
instances. The most common organisms, however, in order of 
frequencj'^ are, the streptococcus (hemolytic and nonhemolytic), the 
staphjdococcus, the pneumococcus and the gonococcus.® The 
gonococcus falls last in the group but is classed by all writers as one 
of the common exciting causes of acute endocarditis. Of 176 cases 
of acute endocarditis, 20 (11.3 per cent) were gonococcal. "When 
the question of pulmonary-valve endocarditis is considered, the 
situation is reversed. Of gonococcic endocarditis cases from the 
Johns Hopkins Hospital, 25 per cent showed pulmonary-valve 
involvement; of all gonococcic cases in the literature (80 in number 
until 1922) 12.5 per cent were on the pulmonary valve. In all 
reported cases (1922) of Streptococcus viridans infection of the 
endocardium, onlj'^ 7.6 per cent involved the pulmonary; of hemo- 
lytic streptococcus, 7.6 per cent; of Staphylococcus aureus, 4 per 
cent; of Staphjdococcus albus, 0 per cent; and of pneumococcus, 4 
per cent. It will thus be seen that the gonococcus attacks the 
pulmonarj^ valve from two to three times as frequently as its nearest 
competitor for that position, the streptococcus. Of cases collected 
by Pitt from Guj’-’s Hospital, London, nearly one-half of pulmonary 
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valve lesions in which a definite infectious cause was ascertained were 
due to the gonococcus."^ Barker, of Johns Hopkins, states that all 
forms of endocarditis in fetal life tend to affect the right side of the 
heart; in adult life it is only the gonococcic form which shows this 
tendency.® 

An interesting comparison of the average duration of the various 
acute endocarditides is made by Thaj^er® as follows: 


Weeks. 

Bacillus influenzse .... 28 . 0 

Streptococcus viridans 23.1 

Gonococcus .10.5 

Staphylococcus albus 6.8 

Staphylococcus aureus . 4.5 

Pneumococcus 4.3 

Streptococcus hemolyticus, less than 3.0 


It will be noted that Thayer brings what is usuallj' termed the 
subacute type into the group of acute endocarditis. In this, we 
have concurred throughout this paper, believing them all to be 
variations of the same type of pathologic process. The point of 
especial interest in connection with tlie present case (case one) is 
the fact that the duration of our case from the onset of septicemic 
manifestations was just about ten weeks, or the average time of 
the gonococcic form of the disease. Also, on further study of the 
table, it is noticed that the difference betw’"een this and those most 
nearly approaching it in duration is quite wude, the green strepto- 
coccus cases lasting about twice as long, the staphylococcus cases 
only about half as long. 

Differences in the morphology of the vegetations occur and 
have some significance in identifying the tjTpe of infecting agent. 
Vegetations vary in size from pin-point to those occluding a whole 
valve orifice. Two types deserve mention; first, the vegetations of 
subacute (Streptococcus viridans) endocarditis, though occasionally 
large, are usually rather small and multiple. They occur most 
frequently on the mitral valve (two-third of cases), and the aortic 
valve, or both, and tend to extend upw^ard onto the w^all of the 
left auricle. They are almost invariably engrafted on old sclerotic 
valve lesions. Second, staphylococcus, pneumococcus, and gono- 
coccus vegetations are larger, less organized, and often pedunculated. 
Thej^ are frequent^" associated with ulceration, rupture, or the 
formation of mycotic aneurysm.^ Of 20 cases of gonococcic origin 
at the Johns Hospkins Hospital, 19 showed large vegetations and 
only one, small ones.® 

In vien’^ of the foregoing discussion, it seemed possible to us to 
eliminate certain etiologic factors from our first case: (a) Influ- 
enzal endocarditis is quite rare, for, few' cases could be found in the 
English literature. The present case had no preceding influenzal 
history and the duration of the disease was too short. Arthritis is 
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not described as associated with the influenzal form, (b) Pneumo- 
coccie endocarditis is too brief an illness for our case (though at the 
time of writing there is in the hospital a case showing pneumococcus 
in repeated blood culture for the past six weeks), and there is 
no antecedent historj’' of pneumococeic infection. But most iinpor- 
tant is the repeatedly negative blood cultures, (c) Staph 3 ''lococcic 
endocarditis can, we believe, be eliminated by the absence of pyemic 
manifestations, the sterile cultures, and the duration, which is much 
too long, (d) Rare forms, such as tj^ihoid and dj^senterj^, seem most 
unlikelj'^ and there is no suggestive evidence in their favor. This 
leaves but two remaining tj^jes to be difi’erentiated, namety, the 
nonhemolytic streptococcic form and the gonococcic. We sum up 
the evidence for and against each in the ensuing paragraphs. 

In favor of the nonhemolytic streptococcus in our case are the 
following: The rheumatic t^^pe of history and history of rheuma- 
tism in the familj'^; and the fact that this is comparatively the more 
common form. ^Wiether the earlj'^ response to salicylates is evi- 
dence of streptococcic infection is open to debate. Arguments 
against the Streptococcus viridans, as an etiologic factor, are: The 
relatively short duration of the illness; the repeated sterile cultures; 
the large size of the vegetation, and the absence of embolic phenom- 
ena. In favor of gonococcic endocarditis, the outstanding points 
are: The duration was (almost too remarkably) the exact average 
duration found for this disease; the pulmonary valve was attacked, 
the valve so much more frequently involved by the gonococcus than 
bj’’ any other organism: the vegetation was large; the lesion was 
preceded by an arthritis that at least in one joint was of a destructive 
nature; the repeatedly negative blood cultures in the presence of 
such an intense process points to the gonococcus rather than any 
other organism: the presence of chronic salpingitis, though not 
certainly due to the gonococcus, is suggestive; the numerous mis- 
carriages and the early death of several of her children point in the 
direction of venereal disease; and finally, the presence of Gram- 
negative intracellular diplococci in the vegetation points stronglj’’ 
to the gonococcus. Unfortunately, no direct smear was made; the 
examination for organisms being made on sections of the vegetation 
stained by the Gram-Weigert method. Arguments against the 
gonococcus are: the relative infrequency of its occurrence (11.3 
per cent of 176 cases of acute endocarditis®), and the absence of a 
definite acute focus of infection. 

Summary. 1. Two cases of uncommon cardiac pathology are 
presented and discussed, 

2. The etiology in one case is culturally positive; the other 
analj’tically and presumptively definite. 

3. The clinical diagnoses were correct for gross pathology of the 
endocardium, but not for the valve involved. 
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A CASE of bilateral aneurysm of the common iliac arteries is here- 
with reported, which is noteworthy on account of its extreme 
rarit}" as well as for some clinical facts which permitted the recogni- 
tion of one of the aneurysms intravitam. 

Case Report. IM. L., aged fifty-eight years, male, white, married, 
Austrian by birth, real estate operator, was first seen at his home on AIa.y 20, 
1928. His chief complaint was severe pain in the lower abdomen, vomiting, 
extreme weakness and inability to empty his bladder. His mother died 
from a cancer (organ involved not known) and one brother died at the age 
of forty-five years of cancer of the stomach. At the age of twenty-tn'o, 
the patient had an appendectomy, and nine 5 ’^ears ago he was operated 
upon for hemorrhoids. At the age of twenty-eight, he had an uncompli- 
cated gonorrhea. About three years ago, while driving his car, he was 
suddenly seized ndth a severe pain in the left chest and arm. He consulted 
a physician who advised absolute rest. He then entered a sanatorium 
where he remained for about tliree weeks. Wliile there he had several 
attacks of precordial pain, which promptly juelded to inhalations of amyl 
nitrite. On the da 5 '' of liis discharge from the sanatorium he had an unusu- 
ally severe attack accompanied by staggering gait to the right, double 
vision and weakness of the left arm. He entered the United Israel-Zion 
Hospital for further study on December 6, 1925. 

On examination, his heart was reported as slightly enlarged to the loft. 
No murmurs, irregularities or accentuations of i\2 or P2 were found. The 
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pulse rate_ varied from 65 to 90, and the blood pressure was 130 sj^stolic, 
90 diastolic. There were no abnormal findings in the chest or abdomen! 
There were marked sclerotic vascular changes in the retina. The neurologic 
findings were: Lateral and vertical nystagmus, cerebellar type of speech 
disturbance, coarse, jerky movements of the fingers of both hands, mth 
ataxia in the finger-to-nose and heel-to-knee tests more marked on the right. 
There was marked ataxia on walking, with a tendency to fall backward and 
to the right. No evidences of pyramidal-tract involvement was present. 
These findings point to an olivo-pontine-cerebellar disturbance. The pain 
in the left arm' may be thalamic, but an anginal origin must be excluded. 

Laboratory Examinations. Wassermann test, negative; urine, normal. 
The hemoglobin was 75 per cent and the red cells were 4,000,000; the leuko- 
cyte count, 6800. Chemical examination of the blood revealed normal 
findings. A Roentgen ray study of the chest showed the heart to be of the 
hypersthenic type with moderate left ventricular hypertrophy. No deform- 
ity characteristic of anj’’ vahmlar defect was observed. The aortic arch was 
unusually broad and dilated, suggesting a fusiform enlargement due to a 
loss of elasticity. 

During his stay at the hospital, the patient had several severe anginal 
attacks which jdelded to nitrites. His general condition improved. Ins 
speech disturbance, ataxia and nystagmus became less marked, and he was 
discharged from the hospital on December IS, 1925, with the diagnosis of 
probable pontine hemorrhage, arteriosclerosis and aortic dilatation. 

His interval history from the time of his discharge to his present illness 
was not obtained. On May 25, 1928, at about 4 p.m. he was seized ndth 
terrific pains in his lower abdomen as if something had burst. He fainted 
and his family physician was summoned. The next morning he vomited a 
coffee-ground material which on e.xamination was found to contain blood. 
He had not voided in about twenty hours and on catheterization a few 
ounces of bloody urine were recovered. The patient was in collapse, 
extremely pale and drenched in a profuse perspiration. His radial pulses 
were imperceptible and the heart sounds were rapid and feeble. Both a 
systolic and diastolic murmur were present at the third left intercostal 
space at the sternal border. His pupils were contracted and rigid, possibly 
the effect of morphin. The lungs were negative. In the left lower abdominal 
quadrant there was a tender pulsating mass measuring about 15 cm. in the 
longitudinal and 10 cm. in the transverse diameter. It extended from about 
the midabdominal fine to the left iliac crest and into the left flank. No 
bruits were heard nor were any thrills palpated. Rectal examination was 
negative except for prostatic hypertrophy. A bilateral varicocele was 
present. A tentative diagnosis of a ruptured or dissecting aneurj^sm of the . 
left common iliac arterjf was made. The possibility of an encapsulated 
hemorrhage was considered, and the patient was adwsed to enter the hos- 
pital. He was admitted on May 26 at about 3 p.m. ■ 

The next day the abdominal mass had e.xtended to the left costal margin. 
There was dullness on percussion over the mass. Free fluid in the peri- 
toneal cavity could not be demonstrated. Pulsations were present and equal 
in both femoral arteries. On catheterization, about 1 ounce of dark urine 
was obtained. A surgical consultation was requested and the findings 
were confirmed and expectant treatment was advised. At about noon that 
day, while an attempt to estimate the blood pressure in the left popliteal 
arterjf was being made, for comparison with that in the right, the patient 
suddenly screamed because of excruciating pain in his left lower abdomen, 
went into shock and e.\pired in about an hour. His temperature range was 
from 97 to 100.6 °, hemoglobin 60 per cent and the red cells were 2,320,000. 
The leukocjiies numbered 8000. 
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Autopsy Record. The body is that of a tall, well-built male. The abdo- 
men is distended and tense. On incision, a small amount of bloody fluid 
was found in the abdominal cavity. The apices of the lungs are adherent 
to the chest wall. On section a considerable quantity of frothy fluid oozed 
from the cut surfaces of the lungs. The heart is enlarged and the muscula- 
ture of the left ventricle measures about 2k cm. in tluclcness. The valves 
are tliin and smooth. The aorta is diffusely dilated from its origin to its 
abdominal portion. The ascending arch shows just a few normal areas 
between which are scattered many atheromatous ulcers. There is scarcely 
any intact intima present. Hard, elevated, almost cartilaginous areas of 
white fibrous tissue alternate with yellow patches and definite atheromatous 
ulcers. Most of the fibrous areas are located about the mouths of the inter- 
costals and other arterial branches. Both common iliac arteries are trans- 
formed into oval sacs about the size of a fist, the left being tlie larger. 
The sacs are partly filled with laminated thrombi. Toward the aortic end 
of the sac of the left common iliac artery, there is a perforation about the 
size of a silver half doUar with enormous hemorrhagic infiltrations of the 
adjacent structures. There is a large tumor mass on the left extending from 
the diaphra^ into the left pelvis. This mass communicates with a similar 
mass exten^ng into the right pelvis. These masses are covered with peri- 
toneum and are hemorrhagic infiltrations of the iliopsoas muscles and peri- 
renal fatty tissues. The smaller mass is the right common iliac artery 
surrounded by hemorrhagic infiltrations. The liver and spleen are slightly 
enlarged, the adrenals are pale with the cortex slightly larger than normal. 
The kidneys are medium-sized and the capsules strip with difficulty. The 
kidney substance is pale and the surface granular. 

_ The pathologic diagnosis was atherosclerosis of the aorta with diffuse 
dilatation and bilateral aneurysms of the common iliac arteries. The left 
was dissecting and perforated, with infiltrations of the perirenal tissues. 
Edema of the lungs, cardiac hypertrophy and adhesive pleurisy were 
present. 


This case is of unusual interest because of the presence of bilateral 
arteriosclerotic common iliac aneurysms. Vascular disease of tlie 
aorta and cerebral vessels was clinically and radiographically 
recognized about two and a half years before the patient’s present 
admission. At that time, abdominal examination did not reveal the 
presence of any pulsating abdominal masses. The onset of his first 
symptoms, three days before his death, w'^as probably due to a rup- 
ture of the intima of the aneurysm with a dissection of the coats of 
the vessel. The perforation and retroperitoneal infiltrations whicli 
seemed of recent origin most likely occurred at the time of the blood- 
pressure determination in the left popliteal artery. This procedure 
probably increased the tension in the aneur^^smal sac. The patho- 
genesis of this double aneurysm is obviously based upon tlie general 
sclerosis of the arterial system. There were advanced changes 
throughout the aorta resulting in a diffuse distention. There were 
clinical evidences of cerebral vascular disease. No evidence in 
favor of s^Tphilitic infection could be obtained either from the history, 
from the postmortem appearance of the organs or from the serology. 
As a matter of fact, s^q^hilitic aneurysms have a tendency to localize 
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in the ascending aorta or peripheral vessels. Syphilis seems to spare 
the larger intermediate vessels. Aneurysms of the descending and 
abdominal aorta or its larger branches are usually due to athero- 
sclerotic changes. / 

In reviewing the literature, we have been able to find only two 
reported cases of bilateral common iliac aneurysms. These cases 
were reported by Sternberg^ and by Barber.^ While aneurysms of 
the external iliac artery are comparatively frequent, those of the 
internal iliac are rare, and those of the common iliac artery are still 
rarer. M^tas® quotes only 2 cases of common iliac aneurysm among 
172 cases of aneurysms of the large arteries of the lower extremities. 
He refers, however, to the statistics of Crisp^ who is said to have 
found 11 cases among 551 aneurysms of the iliofemoral vessels. 
Wedekind,® Hinsdale,® Montillier,^ Maynard® and Rivet® have each 
reported unilateral common iliac aneur.ysms. The case reported by 
Sternberg^ resembles our case. Barber’s® case was found during the 
course of an exploratory laparotomy. The data concerning the 
etiology of the reported cases in the literature are rather scanty. 
Sternberg’s case bears the earmarks of a general atherosclerosis in a 
senile person. There is nothing in Barber’s report which could 
possibly elucidate the pathogenesis of his case. The same applies to 
most of the cases of unilateral aneurj^sm of the common iliac artery 
which we could gather from the older literature. Localization of 
the aneurysmal distention of the common iliacs is rather unusual, and 
we are unable to find or offer any explanation for its occurrence in 
these arteries. 

Summary. The case presented is that of a bilateral aneurysm of 
the common iliac arteries of arteriosclerotic origin in which syphilis 
was definitely excluded. Diagnosis was arrived at by palpation of 
a large pulsating mass in the left lower abdominal quadrant, which 
increased in size during the period of observation. There are only 
twm similar cases reported in the literature. 
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TWO CASES OF PEEIARTERITIS NODOSA. 02TE WITH tTNITSUilL 
MANIFESTATIONS (MENINGEAL FORM). 

Br G. A. Bennett, M.D., 

RESIDENT PATHOLOGIST, PETER BENT BRIGHAM HOSPITAL, AND INSTRUCTOR OP 
PATHOLOGY, HARVARD MEDICAL SCHOOL. 

AND 

S. A. Levine, M.D. 

SENIOR ASSOCIATE IN MEDICINE, PETER BENT BRIGHAM HOSPITAL, AND INSTRUCTOR IN 
MEDICINE, HARVARD MEDICAL SCHOOL, BOSTON, MASS. 

(From the Department of Pathology and the Medical Clinic of the Peter Bent 
Brigham Hospital and Harvard Medical School.) 

Periarteritis nodosa is a rare disease, mainly affecting the small 
and medium-sized arteries throughout the body. Its rarity is 
indicated by the facts that it was found in only 2 of the 2035 autop- 
sies performed at the Peter Bent Brigham Hospital and in a recent 
survey of the literature^ only 130 cases were uncovered. The 
disease was first described as a distinct clinical entity by Kussmaul 
and Maier^ in 1866 and since then it has been found to exist in a 
variety of clinical forms. Inasmuch as the underlying, if not the 
sole lesion, affects the bloodvessels and the injury is very widespread, 
it is obvious that the symptoms produced will depend upon the 
particular organs involved. Although vessels of the heart and 
kidneys are affected very frequently, changes in other organs may 
predominate and produce the presenting complaints. The patient 
often complains of pains in the extremities, occasionally in the 
abdomen, runs an atypical fever with leukocytosis and may develop 
a number of peculiar symptoms to be classified below. 

The specific cause of the disease still remains unlcnown. However, 
the febrile course, which lasts from two to several months, and the 
similarity of the pathologic findings to those observed in Rocky 
Mountain spotted fever^ and typhus fever^ make it very probable 
that it is infectious in nature. In fact, there are lesions in other 
infections such as those found occasionally in the small bloodvessels 
in influenza (cerebral vessels), and epidemic meningitis (skin capfi- 
laries)/ that are not unlike those described in this disease. It is 
still an open question as to whether periarteritis nodosa is a specific 
entity or an unusual vascular manifestation of a variety of infections. 
The latter view was maintained by Gruber,® who believed the arterial 
lesion to be an allergic phenomenon resulting from different infectious 
agents. The great rarity of such lesions in the many infections that 
exist and the uniformity of the pathologic findings, when they are 
seen, make us lean toward the specific nature of the disease. 

The particular symptoms and the predominating involvement 
of certain organs have led to the classification of the following 
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types of the disease: renal, cardiac, abdominal, neuromuscular, 
cerebral and dermatologic. The renal type may run a course 
similar to a vascular nepliritis, with symptoms of hypertension, 
renal insufficiency and failing vision. Other cases may suggest 
infarction with hematuria. The cardiac type results from a pre- 
dominant involvement of the coronary arteries. Here, the clinical 
picture is not unlike the ordinary one seen in coronary sclerosis 
resulting in symptoms of angina pectoris or myocardial insufficiency. 
In the abdominal type, symptoms and physical signs of an acute 
abdominal condition are frequently encountered. One can readily 
understand the difficult position in which the surgeon finds himself 
when the patient presents the picture of severe abdominal pain, has 
a fever and a leukocjdosis. It is in this type that the antemortem 
diagnosis is most commonly made, the nodosities being found in the 
intraperitoneal bloodvessels. The neuromuscular symptoms are 
usually present to some degree in all types. These consist of pain 
and tenderness in the muscles and along the nerves of the limbs and 
frequently are the earliest complaints. The cerebral form is more 
rare but has been noted by Fletcher^ and Dickson® and in our more 
recent case. In the case reported by Dickson, the symptoms of an 
acute meningitis were very pronounced and yet the spinal fluid did 
not reveal any cellular or bacterial evidence of such an inflammatory 
condition. Case II here reported however, showed a marked eleva- 
tion of the polymorphonuclear leukocytes in the cerebrospinal fluid 
during the active stage of meningitis although no organisms could 
be discovered in this fluid. Cases of the cerebral group, because of 
the nature of the disease, sometimes simulate infarction or hemor- 
rhage of the brain. 

It is the purpose of this paper to record one more typical case of 
periarteritis nodosa and to call attention to some peculiar features 
in the second case. 

Case Eeports. Case I (Med. No. 24855).— A white American man 
aged twenty-two years, with an essentially negative family and past history, 
entered the Peter Bent Brigham Hospital complaining of weakness and loss 
of vision. Eighteen months before admission he awoke with a right facial 
paralysis. The paralysis cleared up rapidly but Ins physician found his 
blood pressure to be elevated. Three months before entry he began to 
complain of severe headaches and felt dizzy, with these sjTnptoms he 
not:. I of vision. 

i'- ■ ; ;■ ■■■•:. This revealed a thin, pale indmdual with a 

sj^stolic bioou pressure oi 245 mm. and a diastolic blood pressure of 146 mm. 
The eyes were prominent, the disk margins blurred, the cupping gone and 
the retinal arteries were tortuous and showed flame-shaped hemorrhages. 

Clinical Pathology. This showed no very important change except for 
slight anemia, a Ieukoc3'tosis of 19,900, a slight trace of albumin in the urine 
and fairly numerous hyalin and granular casts. 

Foxur days after admission the patient developed severe epigastric pain, a 
tover of 103.8°, a marked right sided abdominal tenderness and collapsed. 
He then improved for about two weeks when he suddenly developed 
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coiuTilsions of a generalized nature. These recurred for four clays and tlien 
he began to clear up mentally. His leukocytosis persisted, his blood pres- 
sure remained high and his eye sight continued to fail. About two months 
after admission slight edema was noted, purpuric spots were found over the 
arms and chest and at the same time his blood-urea nitrogen which had 
remained around 15 mg. per cent slowly rose to 70 mg. per cent. Death 
mth generalized convulsions occurred nine weelcs after admission or about 
five and one-half months after the onset of the presenting complaints. 

Pathologic Report^ An autopsy performed fourteen hours postmortem, 
limited to an abdominal incision revealed multiple nodules along the course 
of the coronary arteries, and a branch of the right renal and hepatic arteries. 
These nodules varied in size from 1 to 4 mm. in diameter and v;ere verj’- 
firm and fibrous in consistency. On the under surface of the liver in the 
region of the gall bladder was a mass of blooci clot measuring 6 cm. in its 
greatest dimensions. _ The clot appeared grossly to have originated from 
the substance of the liver adjacent to the gall ladder. Microscopically, the 
above-inentioned dilatations of the arterial walls in addition to mural 
thickenings and aneurysmal dilatations, showed a heavy cellular infiltration 
of the wall and surrounding tissue. In the liver adjacent to the organizing 
blood clot several small arteries showed endothelial-cell proliferation and a 
cellular infiltration of the vessel walls themselves. 



Fig. 1, Case II. A condensed temperature and pulse chart of the entire iilness, 
showing the high fever which occurred at intervals, accompanied by five major 
chills. The jagged lines represent practically afebrile periods. The low pulse rate 
even with high fever is a noteworthy feature. 

Case II (Surg. No. 30087).— A retired business man, aged seventy-one 
years, entered the hospital November 12, 1927, complaining of pains in the 
arms and legs. 

Past History. He had had attacks of biliary colic for the past fifteen 
years. June 18, 1925, cholecystectomy was performed and numerous gall 
stones were removed. He was in excellent health after this except for 
occasional pains in the right big toe (question of gout) and slight dysuria 
and frequent urination for the past ten years. 

Family History. Negative. 
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Present Illness. Sometime in the late spring of 1927, while in Italy, he 
had a minor iUness for a few daj'-s with some generalized aches and pains but 
no attention was paid to them. He felt quite well after this until August 
when he began to have troublesome pains in the arms and legs. They grew 
worse, were intermittent and shooting in character with a feeling of a dull 
ache between times. There was exquisite hyperesthesia of the skin with 
this. About September 1 he had to go to bed where he has remained ever 
since. Upon diathertnic treatment the legs improved but the pain in the 
arms persisted. Looking for a focus of infection both maxillary sinuses 
were found to be cloudy, especially the right. This was, therefore, punc- 
tured but no pus found. October 11, the patient had a sudden chill, 
temperature rose to 102.6°. The temperature returned to normal in thirty- 
six hours. Seven days later, October 18, a second chiU occurred. On 
November 1 he had a third violent chill. The temperature rose to 104°, he 
went into a coma for about thirty-six hours and showed Cheyne-Stokes 
breathing. During this attack a stubborn hiccough developed which lasted 
for about one week. At the time of this last chUl, a questionable mass was 
felt in the left upper quadrant interpreted as being the spleen or the left 
kidney. There was also found a marked leukopenia, the white count falling 
to 2000 with marked relative lymphocytosis. 

Throughout this period, numerous examinations and tests were carried 
out trying to explain the persistent troublesome pains in the legs and the 
attach of chills, but without success. Blood cultures were negative, 
Roentgen rays of the chest and bones were negative, blood chemical studies 
were normal. Blood-urea nitrogen was 10 mg. per 100 cc. Phthalein test 
was 60 per cent. There were no signs of anemia. The urine was negative 
except for a rare white blood cell. General physical examination was 
entirely negative except for marked tenderness on pressure of both arms and 
to less extent of the legs. Patient was eating quite well and except for the 
pain was quite comfortable. _ 

He was taken to the hospital for more careful observation of the genito- 
urinary tract. Roentgen rays of the kidney and pyelograms were negative. 
No organisms were found in the urine from either ureter. Numerous 
physicians had seen the patient and it was thought by some that prostatic 
obstruction might possibly be the cause of the trouble and that the mass 
felt by one observer in the left upper abdomen could have been an inter- 
mittent hydronephrotic kidney. Because of this a suprapubic prostat- 
ectomy was performed November 21. The daj’' after the operation, the 
patient was comatose and showed Cheyne-Stokes breathing and a very 
distressing hiccough again developed and persisted for ten days. November 
27 another severe chUl occurred, the temperature rising to 103.° It re- 
turned to normal in thirty-six hours. Before this chUl, the patient had 
cleared mentally but again became stuporous and irrational directly after 
the dull. iUl this time pains in the arms were very troublesome. On 
December 5, the fifth major dull occurred, the patient grew cold, began to 
shake and tremble aU over. After about a half hour it was over and a semi- 
conscious state developed. 

At this point, for the first time, definite and marked rigidity of the neck 
was noted. A lumbar puncture was performed and 10 cc. of slightly cloudy 
spinal fluid was removed. One hundred and seventy-six cells per cubic 
roillimeter were found, practically all polymorphonuclear leukoc^s. No 
organisms were found. During this chili and shortly after it several blood 
cultures and spinal fluid cultures were made in ascitic, hy^ocele and dex- 
trose broth. These and subsequent bacteriologic examinations were_ carried 
out by Prof. Hans Zinsser. Antimeningococcus serum was injected 
intraspinally (30 cc.) and intravenously (60 cc.). It was thought at this 
time that the patient may have had a meningococcemia during the past 






Fig. 4. — Case II. A low-power photomicrograph of pancreatic vessels which 
indicates the intimal proliferation with partial medial necrosis and heavy periarterial 
infiltration by a variety of inflammatory cells. 



Fig. 5. — Case II. Low-power magnification showing e.vtensive perivascular 
infiltration with proliferation of the endothelium of the intima and necrosis of the 
media, in the vessels of the testicle. 
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Fig. 8. — Case II. Low-power magnification revealing the perivascular infiltra- 
tion. with some destruction of the vessel wall in the musculature of the urinary bladder. 



Fig. 9. — Case II. A small artery in the perivesical fat showing marked intinial 
thickening with relatively little inflammatory-cell infiltration. 
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four montlis, whicli finally terminated in meningitis. Three more similar 
treatments noth scrum were given both intraspinally and intravenously in 
the next few days. The cell counts in the spinal fluid were 800 on Decem- 
ber 7, 350 on December 9 and 30 on December 19. No organisms were 
recovered in any of the bacterologic examinations. The temperature 
remained elevated and after five days gradually returned to normal. During 
this time the patient was unconscious but after the temperature returned to 
normal his mind became clearer although frequently he would lapse back 
into a disoriented state. There were no more chills after this. For a while 
he improved and began to eat and it seemed as if he would recover. How- 
ever, he developed several bed sores as he was incontinent most of the time, 
a large abscess over the lower sacrum had to be incised, he gradually grew 
weaker, went into a coma and died peacefully January 1, 1928. 

Some other points of interest might be mentioned. Blood smears were 
examined carefully for malaria parasites but none were found. White blood 
counts, which were frequently made, showed a slight leukocytosis most of 
the time, from 11,000 to 17,000, even when the patient was feeling fairly 
weU and there were no chills. When the temperature was elevated, the 
white count was around 23,000. On December 19 the stained blood smear 
showed a normal number of platelets, but the differential white count 
showed 18 per cent transitional cells. Electrocardiograms were normal, the 
blood pressure was about 130 systolic, 80 diastolic. Wassermann test was 
negative. 

Throughout the illness, a source of infection or a localized area of pus was 
sought for. All our examinations failed to show the cause of the disease. 
At one time the possibility of brain abscess came up. The ophthalmoscopic 
examination was negative and Dr. Cushing, who saw the patient in con- 
sultation, found no evidence of localized brain pathology. He was treated 
with antiineningococcus serum because it was barelj'^ possible that he was 
suffering from meningococcemia with terminal meningitis. It is quite 
definitely known that at times this diagnosis is almost impossible to estab- 
lish and this treatment offered the hope of a cure if the diagnosis had been 
correct. The autopsy findings of periarteritis nodosa came as a complete 
surprise to all those who attended the patient. 

Pathologic Report. A complete necropsy performed five and a half hours 
postmortem showed, in the gross, numerous large infarctions of both lungs, 
a moderately severe bronchopneumonia, some cystitis and a decubitus 
clwonicus over the sacrum. Although a careful search was made, no lesions 
were found in the gross examination, to explain any of the patients unusual 
symptoms. The long bones, vertebrae, sciatic and brachial nerves were 
examined and the brain and spinal cord were removed. It was not until the 
sections were examined microscopically that the true nature of the disease 
was understood. 

Microscopic Description. The microscopic study of the tissues revealed, 
unexpectedly, a widespread vascular disease, with inflammatory lesions of 
especial interest in nearly aU the organs of the body. These lesions were all 
very similar in that they aU showed var 3 dng stages of tissue response to a 
presumably infectious agent, and that they were all confined to the blood- 
vessel walls and perivascular areas. In aU instances the histopathology 
corresponded very closely to the vascular change? described in periarteritis 
nodosa. Because of the similarity of each lesion and the very complete 
descriptions given by other authors, only a brief report of the naicroscopic 
findings will be given. 

Involved vessels show considerable variation in size but in most instances 
it was the small- and medium-sized arteries which showed the more exten- 
sive changes. While the principal cellular infiltration was external to the 
vessel walls, the walls themselves were often partially or completely de- 



858 


BENNETT, LEVINE: PERIARTERITIS NODOSA 


stroyed and there was a hea-v^r infiltration with endothelial leukocytes, 
lymphocytes, polymorphonuclear leukocytes and fibroblasts. There was 
marked loss of cellular definition of the media coats as well as the heavy 
inflammatory cell infiltration. In many places the weakening of the wall 
was made evident by the marked necrosis of the media, which in places had 
reached such a degree that only a few hyalinized muscle fibers remained. 
A crescentic thickening of the intima due to an endothelial-ceU proliferation 
was a notable feature in many instances; this also was accompanied by infil- 
tration of polymorphonuclear leukocsdes and Ijmphocytes. The intimal 
thickening was usually more pronounced on the side of most marked medial 
destruction. In a few of the older lesions, notably the lungs, an occasional 
organized and partially canalized thrombus was present. The inflamma- 
tory process in practically all instances extended out into the perivascular 
tissues and was characterized by an infiltration with endothelial phago- 
cjdes, l5mphoc3dies, pol3morphonuclear leukocytes and fibroblasts. Marked 
congestion in these areas was also frequently seen. Because of the dense 
cellular infiltration it was difficult to find the bloodvessels of the vasa 
vasonim, but the impression was frequentl3'^ gained that there was new 
bloodvessel formation in the adventitia. 

Special mention of the central and peripheral nervous system seems 
warranted in relation to the unusual symptomatic manifestations. Exam- 
ination of sections from a great many blocks of brain, spinal cord and the 
bracliial and sciatic nerves revealed scattered lesions of some of the included 
vessels. IITiile the involved arteries were not as numerous nor as extensive 
as those in other parts of the body, they were in other respects similar and 
denoted a periarteritis as well as an arteritis and an endarteritis. Evidence 
of a healing or a healed meningitis could not be found in a study of numerous 
sections taken for that purpose. 

Bacteriology Note. The bacteriology that was done consisted of cultures 
made from the heart’s blood, spleen and meninges, using blood agar, hydro- 
cele agar, and brain broth as culture media. All of the original cultures 
and subcultures were overgrown with colon bacilli, but no other organisms 
could be found. Sections from the more extensive lesions were made and 
stained b3'’ Gram’s, Giemsa’s, Goodpasture's and Levaditi's methods, but 
no organism nor spirochetes could be found. It must be noted that numer- 
ous cultures were made from the blood and spinal fluid during the height of 
fever and during the active stages of meningitis but no organisms were ever 
grown. These cultures were made in ascitic, h3drocele and dextrose broth. 

Summary. The first case reported herein occurred in a young 
man, aged tw'enty-tw^o years, and vs^as typical of periarteritis 
nodosa. It belonged to the cardiorenal type of the disease for 
h3^pertension, cardiac and marked renal insufficiency w^ere present. 
At autopsjq the nodosities along the medium sized arteries were 
recognized in the gross. 

The second case was most imusual. There were repeated severe 
chills and fever (Fig. 1 ) with perfectly normal periods of about one 
w-eek between these spells. Practically the only complaint and the 
one with which the illness was initiated was painful and tender 
limbs. This symptom persisted imtil the end. After a course of 
three months, clinical evidence of meningitis and coma developed. 
The spinal fluid findings with a high leukoc3Te count indicated an 
active meningitis, but no organisms could be cultured from either 
the blood or spinal fluid at any time, and no organisms were ever 
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found in smears. Because the clinical course was similar to the rare 
instances of meningococcemia with terminal meningitis, the patient 
was given antimeningococcic serum without any effect. 

On postmortem examination t3^pical microscopic lesions of 
periarteritis nodosa were found in the bloodvessels of almost all the 
organs of the body. Some of these lesions were acute in nature while 
others were in varying stages of healing, making the total picture 
compatible with the long clinical course of the disease. The cor- 
onary arteries were particularly spared and the arteries of the nerve 
trunks were markedly involved. 
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Bronchial Asthma. Its Diagnosis and Treatment. By Harry 
L. Alexander, A.B., M.D., Associate Professor of Medicine in the 
Washington University Medical School, St. Louis; Associate 
Physician to the Barnes Hospital, St. Louis. Pp. 171; 8 illustra- 
tions. Philadelphia: Lea & Febiger, 1928. Price, §2.25. 

In the last few years a number of books have been written on 
bronchial asthma. Their authors have usually fallen into the same 
errors: an overemphasis of the role of hypersensitiveness in the 
disease and the omission of much important older work. This is 
the first book in which these pitfalls have been successfully avoided. 
The author has managed unusually well to keep both feet on the 
ground in his correlation of the old with the new, so ’that he may well 
be forgiven his stand on a few minor controversial points, such, for 
example, as the inclusion of vaccines only under the head of "Non- 
specific Therapy." The reviewer does not hesitate to recommend 
this book to physicians and students as the best on the subject. 

R. IC. 


Growth. By William Jacob Robbins, Samuel Brody", Albert 
Garland Hogan, Clarence Martin Jackson and Charles 
Wilson Greene. Pp. 189; 83 illustrations. New Haven: Yale 
University Press, 1928. Price, $3.00. 

The series of popular lectures published in this volmne was deliv- 
ered under the auspices of the Missouri Chapter of the Sigma Xi. 
Each of the five lectures was delivered by a member of the faculty 
of the University of Missouri. 

W. J. Robbins gives the introductory chapter a clear and interest- 
ing discussion of growth in general. The course of growth and 
senescence is presented by Samuel Brody from the viewpoint of 
mathematical analysis. A. G. Hogan discusses therelations between 
growth and nutrition, giving timely information on the present 
status of vitamins and foodstuffs to growth. What determines 
bodily form is the subject of the chapter by C. M. Jackson. Finally 
the important subject of internal secretions in their relation to 
grmvth IS presented by C. W. Greene. 

ac o these contributors is a recognized authority in his field. 
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While the matter is presented in a way comprehensible even to the 
nonmedical reader, it should be chiefly valuable to the physician 
who wishes to bring up to date his knowledge on this very vital 
subject. M. M. 


WiLLiAji I-Iarvey, By Archibald jMalloch, hd.D. (McGill), 

M.B.C.P. (Lond.), Librarian, New York Academy of Medicine. 

Pp. 103; 13 illustrations. New York: Paul B. Hoeber, Inc., 1929. 

Price, §150. 

Tercentenary editions of Harvey’s works have already been 
reviewed in these columns; and now we have, in the attractive form 
and low price that we have come to expect and appreciate in Hoeber’s 
Biographical Series, a short life based on the author’s tercentenary 
address at Boston. In addition to the briefly told story of the 
discovery of the circulation, one reads interesting comments on 
Harvey’s continental tours, his intercourse with the witches, his 
autopsy of “Old Parr,” his connection with the College of Physicians 
and of his other great work, “de Generatione Animalium.” This 
booldet will not, and is not intended to, replace the longer lives by 
Wflilis, Power and otliers. E. K. 


Handbook of Microscopical Technique. Edited By C. E. 
McClung, Ph.D., Professor of Zoology and Director, Zoological 
Laboratory, University of Pennsylvania. Pp. 495; 43 illustra- 
tions. New York: Paul B. Hoeber, Inc., 1929. Price, S8.00. 

A DESIRABLE supplement to the volumes of General and Special 
Cytology, the latter from the same publisher— an association that is 
emphasized by a similarity of binding— this handbook aims to 
present precise details of technique of the methods involved. 

The short first part, by Doctor McClung outlines for the inexper- 
ienced worker approved general methods of preparing microscopical 
slides. Part two discusses in more detail the following special 
methods: Microdissection, by R. Chambers; Vital Stains, by N. C. 
Foot and F. R. Sabin; Bacteriological Methods, by H. J. Conn, 
F. B. Mallory and F. Parker, Jr.; Botanical Microtechnique, by 
W. R. Taylor and S. H. Eckerson; Cytological Methods, by C. E. 
McClung, E. Allen, R. T. Hance, J. W. McNabb and E. V. Cowdry; 
Embryological Methods, by C. E. McClung and E. Allen; Red 
Blood Cells, by R. Isaacs; Leukocytes, by E. M. Slider and Hal 
Downey; Bone, by Paul G. Shipley; Dental Technique, by J. L. T. 
Appleton, Jr.; Intercellular Substances of the Connective Tissues, 
by F. B. Mallory and F. Parker, Jr.; Muscle and Electric Organ 
Tissues, by U. Dahlgren; Neurological Technique, by W. H. F. 
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Addison, W. Penfield and W. V. Cone; Protozoological IMethods, by 
D. H. Wenrich; Fixation and Fixatives, by C. E. McCIung and E. 
Allen; Stains by C. E, McClung and H. J. Conn. 

Thus it will seem that the eminence of these contributors guar- 
antees the editor’s assumption that the work will be “of interest to 
workers in bacteriology, botany, cytology, embryology, histology 
and pathology” and of practical use as well. Where all parts are 
good, distinctions are especially invidious, but one cannot help but 
call attention to the sections on microdissection, vital staining, 
intercellular tissues, and the newer neurological methods, if only for 
the added convenience that this presentation offers. Overlapping 
perhaps the field of such books as L^e’s “Microtomist’s Vademecum” 
and Mallory and Wright’s “Pathological Technique,” this book 
covers a number of topics not included in other works and will be 
correspondingly welcome. It is diflScult to see how it can be 
omitted from the bookshelf of anj*^ biological laboratory or student 
earnestly concerned with these subjects. 

E. ,K. 


History of Medicine. By Fielding H. Garrison, M.D., Lt.- 

Col., M.C.jU.S.Army. Fourth edition. Pp. 996; 286 illustrations. 
Philadelphia: W. B. Saunders Company, 1929. Price, $12.00. 

A NEW edition of this best of all histories of medicine is an impor- 
tant event in medical publishing, and especially so when it has been 
as carefully and extensively revised as is here the case. A melan- 
choly flavor is added by the author’s acknowledgements zvm lezten 
mal, but let us hope that as mth other artists, operatic and other- 
wise, circumstances may prove too strong for him. 

As compared with earlier editions the book has been somewhat 
enlarged, but kept within convenient bounds by the use of a slightly 
enlarged page and smaller font in places and by curtailing the earlier 
phases to permit a more adequate presentation of the constantly 
growing “modern” section. Colonel Garrison’s specialization in this 
field peculiarly fits him to do justice to this most difficult of all 
periods and in spite of the fuller treatment, it is safe to say that its 
inherent worth could justify an even greater number of pages. The 
lessons and medical achievements of the World War have been 
included, also a new chapter on prehistoric medicine, and the 
Appendiceal Chronologic list and Bibliographic Notes considerably 
extended. In the newly-written preface one finds an interesting 
survey of the increasing interest in medical history since the publi- 
cation of the third edition seven years ago. The author seems to 
ave demonstrated that occasionally it is possible profitably to 
gild the lily. ^ i E. E, 



BOOKS RECEDED 


863 


The Story of ^Modern Preventive Medicine. By Sir Arthur 

Newsholme, K.C.B., M.D., F.R.C.P. Pp. 295; 9 illustrations. 

Baltimore: Williams and Wilkins Company, 1929. 

This volume is ' a continuation of ^‘Evolution of Preventive 
Medicine” (1927), Avliich described the subject up to the time of 
Pasteur. It nevertheless tells a united story of the topics it deals 
with, so that Laennec, Villemin and others appear in the chapter on 
causation of diseases; Leeuwenhoek and Redi in the settling of the 
question of spontaneous generation and so on. We are carried in 
twenty-nine chapters through all the infectious diseases, then through 
historical considerations of physical and social conditions of health 
(ventilation, sunlight, housing, etc.) and finally through some physi- 
ological conditions of health, such as goiter, hormones, vitamines and 
alcoholism. 

Written by an acknowledged expert in this field, the description 
of the progress in our knowledge of the cause, prevention and cure of 
these diseases may be taken as authoritative. As the treatment is 
elementary, much will be found by the educated physician that is not 
new to him, but much more which is both interesting historically and 
important practically. E. K. 
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NEW BOOKS. 

Report on Fourth International Congress of Military Medicine and Pharmacy, 
Warsaw, Poland. May-June ' 1927. By William Seaman Bainbridge, 
Com., M.C., U.S.N.R. Pp. 248; illustrated. Menasha, Wis.: Collegiate 
Press, 1929. 

Nephritis: Its Problems and Treatment* By T. Izoo Bennett, M.D. 
(Lond.), F.R.C.P. Pp. 94; 3 illustrations. New York; Oxford Uni- 
versity Press, American Branch, 1929. 

Youthful Old Age. By Walter M. Gallichan. Pp. 236. New York: 
The Macmillan Company, 1929. Price, $2.50. 

A book by a layman who has apparently attained the philosophy of 
Rabbi Ben Ezra, and says that he is happier at sixty-seven thp he was 
at thirty years. Those who agree with the author that “life is a sweet 
potion of labor and love and life is worth living” should be interested. 

Endocrine Diagnostic Charts. By Henry _R. Harrower, M.D. Pp. 144. 
Los Angeles; The Harrower Laboratories, Inc., 1929. Price, SI. 00. 

Antenatal Care.* By W. F. T. 

(Cams.), and E. Chalmers Fahmy, M.B. (Edin.), F.R.C.S.E. Pp. 113. 
New York; William Wood & Co., 1929. Price, $2.25. 

The Normal and Pathological Physiology of Bone: Its Problems.* By R. 
Leriche and A. Policard. Pp. 236; 33 lUustrations. St. Loms; C. 
V Mosby Company, 1928. Price, S5.00. 

The Climacteric:* By Gregorio Ma^on. Pp. 425; 19 illustrations. 
St. Louis: C. V. Mosby Company, 1929. Price, S6.50. 

* Reviews followed by an asterisk will appear in a later number. 
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Oxford Monographs on Diagnosis and Treatment. Volume I: Disorders of 
Metabolism.* By Jambs S. McLester, M,D. Edited by Henry A 
Christian, M.D. Pp. 328. New York Oxford University Press.’ 
American Branch, 1929. Price, SlOO, a set of 10 volumes. 

Volume II: Diseases of the Stomach and Intestines.* By William 
Fitch Cheney, B.L., M.D. Pp. 280. 

Volume III: The Diagnosis and Treatment of Diseases of the Heart.* 
By Henry A. Christian, M.D., Sc.D., LL.D. Pp. 355. 

Volume IV: The Diagnosis and Treatment of Diseases of the Thyroid.* 
By James H. Means, M.D., and Edward P, Richardson, M.D. 
Pp. 366; 50 illustrations. 

Progressive Medicine. Vohime 7, March, 1929. Edited by Hobart 
Ajiory Hare, M.D. Pp. 352; illustrated. Philadelphia: Lea & 
Febiger, 1929. 

Infection Treatment of Internal Hemo7rhoids.* By Marion C. Pruitt, 
M.D., L.R.C.P.S. (Edin.), F.R.C.S. (Edin.), F.A.C.S. Pp. 137; 9 
illustrations. St. Louis: C. V. Mosby Company, 1929. Price, $3.00. 
Medical Information in Sickness and Health. By Philip Skrainka, M.D. 
Pp. 577. Coward-McCann, Inc., 1929. 

A book on household medicine calculated "to bring doctor and patient 
closer together.” The liistorical notes that introduce some of the 
diseases are of especial interest. 

The Newborn Infant.* By Emerson L. Stone, M.D. Pp. 183. Phila- 
delphia: Lea & Febiger, 1929. Price, $2.00. 

Szirgical Clinics of North America. Chicago Number, April, 1929, Volume 
IX, No. 2. Pp. 243. Philadelphia: W. B. Saunders Company, 1929. 
An Index of Symptomatology.* By Various Writers. Edited by H. 
Lethby’ Tidy, M.A., M.D. (Oxon.), F.R.C.P. (Lond.). Pp. 710; 130 
illustrations. New York: William Wood & Co., 1929. Price, $12.00. 
Gleanings from General Practice. By David Tindal, M.D., F.R.F.P.S. 
(Glas.). Pp. 209; 3 illustrations. New York: WiUiam Wood & Co., 
1929. Price, $2.50. 

Tips gleaned from a long clinical experience, calculated to be of use 
to the young practitioner. Chiefly concerned with medical treatment. 
Transactions of the American Surgical Association. Volume XLVI, f928. 
Edited by John H. Jopson, M.D. Pp. 503; illustrated. Philadelphia: 
J. B. Lippincott Company, 1929. 

Clinical Electrocardiograms: Their Interpretation and Significance.* By 
Frederick A. Willius, M.D. Pp. 219; 368 illustrations. Philadelphia: 
W. B. Saunders Company, 1929. Price, $8.00. 

NEW EDITIONS. 

The Writhig of Medical Papers. By Maud H. Mellish-Wilson, Editor 
of Mayo Clinic. Third edition. Pp. 184, Philadelphia; W. B. 
Saunders Companj'', 1929. Price, $1.50. 

A booklet that should be on the desk of everyone writing a medical 
paper. If, in addition, its precepts could be carried out, even to a 50 
per cent extent, the lives of medical editors would be considerably 
lengthened. 

Tuberculosis and How to Combat It. Bj'' Francis M. Pottbnger, A.M., 
M.D., LL.D., F.A.C.P. Pp. 275. Second edition. St. Louis: C. 
Mosby Company, 1929. Price, $2.00. 

Reviews followed by an asterisk will appear in a later number. 
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_ The Splenic Lesion in Sickle-cell Anemia.— Rich {Bv.ll. Johns Hop- 
Kim Hasp., 1928, 43, 398) found five such characteristic lesions in the 
spleens of Sickle that he was able to pick out of 5000 autopsied spleens 
62 which showed the same change. Further investigations showed that 
all these were from negroes and sickle cells were found in all. The lesion 
IS a congenital malformation of the splenic sinuses which permits an 
excessive escape of red cells into the pulp. Pronounced malformation 
of the spleen about the Malpighian follicles causes a collection of pools 
of blood in these areas which later become greatly fibrosed and perhaps 
calcified, resulting in marked atrophy. The anemia is of a hemolytic 
type with a development of hemosiderin in the tissues. 


Xanthomatosis and the Reticulo-endothelial System. — An important 
correlation of a group of cases of Cliristian’s syndrome (defects in mem- 
branous bones, exophthalmos and diabetes insipidus) has been made by 
Rowland {Arch. Int. Med., 1928, 42, 611), on the basis of 2 original 
cases and 12 in the literature occurring in early childhood. He draws 
certain conclusions as to their microscopic changes, pathogenesis and 
their relation to the reticulo-edothelial system. There was a general- 
ized visceral xenthomatosis in which many parts of the system show 
storage, or diffuse hyperplasia in various organs, particularly the bone 
marrow, lymph nodes and spleen. He considers that lipoids and other 
substances in the body fluids, becoming pathogenic, irritate the vessel 
walls with perivascular cell infiltration; the lesions increasing as a 
result of the progressive blockage of the system with compensatory 
hyperplasia in an attempt to get rid of the harmful substances. Abnor- 
mal congenital pre-disposition has not been proved. He finds ho essen- 
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tial dilference between all the forms of xanthoma and Gaucher’s and 
Niemann’s disease. The above distribution, exophthalmos, diabetes 
insipidus, dwarfism and infantilism, are all the result of this pathogenic 
change acting through the pituitary. 


Relation of the Bone Marrow to Disease. — In 130 autopsies in which 
the bone marrow was examined, Staal {Inaug. Biss., Groningen, 1927) 
found that changes first took place in the lower epiphysis, and that the 
red marrow peristed longest in the upper part of the diapbysis and shaft. 
In inflammations active hj’^peremia may appear as soon as two days, to 
be quickly followed by increase of myeloid tissue and atrophy of the 
fat cells. Lymphocytic changes are only found in lymphadenoma, but 
status lymphaticus is not a prerequisite for the presence of lymph fol- 
licles. Tumors in the aged are most apt to produce gelatinous degenera- 
tion, which also maj'^ occur in the cachexia of acute and chronic inflam- 
mations. The most marked change occurs in the so-called primary 
blood diseases and in extensive carcinomatous metastasis or myelo- 
phthisis. 


Hypercholesterolemic Splenomegaly.— An interesting case exhibit- 
ing subacute hypertrophic biliary sclerosis with icterus and hyperchole- 
sterolemia (1250 mg. per 100 cc.), xanthoma and splenomegaly is 
reported by IDyke (/. Path, and Pact., 1928, 31, 173). Both spleno- 
megaly and the xanthomata were considered to be the result of the 
high cholesterol content of the blood. 


SURGERY 


UNDER THE CHAKOE OF 

T. TURNER THOMAS, M.D., 

FHIIADELPHIA, PA. 


Dupuytren’s Contraction. — -Kanavel, Xoch and Mason {Surg., 
Gynec. and Obst., 1929, 48, 145) say that tv'enty-nine cases of Dupuy- 
tren’s contraction are reported w’hich have served as an incentive for 
a careful study of the normal fascia of the hand and an opportunity 
for observing the unusual changes which it undergoes in this condibon. 
Seven of these cases had been operated upon previously, some of tlmm 
more than once and in each case the condition had recurred. The 
results observed in such cases and the results obtained in the cases 
operated upon by the authors have impressed them with the impor- 
tance of wide excision of all the fascial attachments to the skin, to the 
interfascial septa and to the phalanges. Although in such an operation 
apparently normal fascia may be removed, these authors do not con- 
sider this a disadvantage, but rather an added guarantee against 
recurrence. Careful dissection and elevation of the skin is done to 
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avoid trauma and subsequent necrosis. Painstaking effort is taken to 
avoid injury or dhdsion of the digital’ nerves and bloodvessels which 
are frequently embedded in the bands of fibrous tissue which draw 
the fingers into flexion. Skin that is hopelessly involved is excised and 
replaced by a free full-thickness graft. In long-standing cases with 
marked contraction of the fingers, the head of the proximal phalanx is 
excised and the extensor tendon is shortened tlirough a dorsal incision. 
Active movement of the fingers and hand are followed as soon as the 
operative wound is soundly healed. 


Primary Carcinoma o! Lung.— Kirklin, Paterson and Venson 
{Surg., Gyncc. and Obst, 1929, 48, 191) declare that in the early stages 
carcinoma of the lung may be divided into two types with clinical and 
roentgenological entities: Bronchial, arising in the wall of a first to 
third degree bronchus, and parenchymal, arising in the substance of 
the limg. In the bronchial type there is a history of early chronic, 
persistent cough, not greatly productive, but often associated with 
hemoptysis or blood-tinged sputum. Usually there is a loss of weight. 
Unilateral infiltrating density at the hilum is seen in the roentgenogram 
in some cases, but more constantly atelectasis of a lobe, due to bronchial 
obstruction is seen. The parenchymal tumor is more latent, but there 
is definite loss of weight and a peculiarly ill-localized type of pain in 
the ch^t. Later the bronchus may become invaded, in which case 
the lesion resembles the bronchial group. In the roentgenogram it is 
seen as a round nodule, vdth infiltrating edges and lying free in the 
lung tissue. Later it involves the whole or most of a lobe. In the 
later stages the two types tend to a common type and the actual 
malignancy is obscured either by pleural effusion or by infective pro- 
cesses. This is associated with dyspnea or the usual evidences of 
infection. Pathologically the analysis seems to show that the paren- 
chymal tumor is usually an adenocarcinoma, that the bronchial tumor 
may be either adenocarcinoma or epithelioma, the epithelioma being 
confined to the bronchus and the lesion is of a high grade of malignancy. 


Strangulated Left Duodenal Hernia, — Coley {Arch. Surg., 1929, 18, 
868) finds that the retroperitoneal hernia is a relatively rare condition, 
since only 38 reported cases of all types were found by Short in a ten- 
year period. Hernia into the left paraduodenal fossa is by far the 
most common variety of retroperitoneal hernia. Forty-three cases of 
left paraduodenal hernia, which produced symptoms during life, were 
reported by Short in 1925. The author has added 7 more cases and 
reported an eighth, bringing the total number to 51. The symptoms 
are, for the most part, those of inte^stinal obstruction, but the presence 
of a mass to the left of the median line is important. Diagnosis is 
seldom made before operation. Treatment consists in reduction 
the herniated intestine, with care to avoid injuring the vessel, which 
lies in the free edge of the neck of the sac. Partial excision of the 
sac or obliteration of its cavity, is advisable whenever possible. The 
condition of the bowel may necessitate resection. The mortelity rate 
after operation has been decreasing. This may be attributed, m part, 
to more prompt surgical intervention in cases presenting symptoms of 
intestinal obstruction. 
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Cholecystogastrostomy—An Experimental Study.— Beaver (Arch. 
Surg., 1929, 18, 899) states that an experimental study of cholecysto- 
gastrostomy was undertaken to determine the effect of bile in the 
stomach on gastric secretion and mobility as well as the possibility of 
the biliary tract and liver. Twelve normal dogs were studied in two 
series of six dogs each. In the first series gastric digestion was studied 
by the McCann method of fractional gastric analysis for dogs. The 
emptying time of the stomach was also determined by means of the 
barium meal and the fluoroscope. Cholecystogastrostomy was then 
performed with double ligation and incision of the common bile duct. 
Following recovery fractional gastric analyses were again made to 
determine whether the bile had any effect on gastric acidity. The 
results in the first series showed definitely that bile did not have any 
effect on the acidity of the stomach. The postoperative emptying 
time was essentially the same as the preoperative. In the second series 
of dogs gastric analyses wmre not made, but the same type of operation 
was performed as in the first series. The dogs were allowed to live 
under normal conditions for varying lengths of time and were then 
operated upon to determine ■whether pathologic processes were develop- 
ing in the gall bladder and liver. The results of the observations in 
the second series led to the conclusion that infections of the biliary 
tract and liver al’nmys occur following cholecystogastrostomy. It is 
suggested that the absence of clinical e'vidence of such infections does 
not preclude the possibility that pathologic changes in the biliary tracts 
and liver are occurring in patients subjected to cholecystogastrostomy. 
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Liver Diet and Funicular Myelosis. — Wolf (Med. Klin., 192S, 24, 
1673) records a case of well-developed posterior lateral column myelosis 
in a patient suffering from a moderate grade of pernicious anemia in 
whom the administration of a diet containing 300 gin. of liver per day 
brought about a complete restoration of tlie blood picture and a very 
pronounced improvement in the nervous manifestations. Hearing 
ataxia and paresthesia were all greatly benefited by "die treatment and 
the objective signs on the part of the nervous system disappeared alrnost 
entirely. He cites a second patient in whom some improvement in^the 
blood picture has already been produced but in whom the treatment has 
not been sufficiently prolonged to determine whetlier or not it may be 
capable of overcoming the symptoms of myelosis although some 
improvement has been observed within the first twm ■weeks of treatment. 
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The close relationship Imown to exist between this form of myelosis and 
pernicious anemia seems to be further established by the response of the 
former, as well as of the latter, to the administration of liver. 


The Use o£ Galvanocautery for the Destruction of Pleural Adhesions 
as a Preparation for Artificial Pneumothorax.— The use of artificial 
pneumothorax in the treatment of pulmonary tuberculosis is frequently 
rendered unsatisfactory or impossible by the presence of pleural adhe- 
sions which prevent satisfactory collapse of the lung. Jacobaeus 
{Tlierap. d. Gegen., 1928, 69, 433) advocates the severance of pleural 
adhesions by means of tire galvanocautery for the release of the adherent 
lung as a preparation to the employment of pneumothorax. He states 
that the procedure is usually one that may be carried out without undue 
difiiculty. The patient is studied by means of Roentgen ray in order to 
localize the adhesions. Then a thoracoscope is introduced under local 
anesthesia at a point usually from one to three intercostal spaces below 
the level of the adhesions. When the adhesions have then been studied 
visually through this instrument and accurately located a second 
thoracoscopic cannula is introduced to permit the passage of a galvano- 
cautery. Under constant direct vision the adhesions are then slowly 
burned tlrrough. Experience shows tliat the results are more satis- 
factory and the danger of hemorrhage and subsequent spontaneous 
pneumothorax are much less when the cautery is used at a temperature 
just sufficient to cause it to glow a dull red. Extensive adhesions should 
be burned through at a point as far away from the lung as possible. 
From the author’s experience in 150 cases he says that cordlike adhesion 
up to the thickness of the little finger can always be severed without 
much danger; that the same is generally true of membraneous adhesions. 
Great care must be used, however, in the severance of large flat adhe- 
sions and it is best here only to burn through the granulation tissue 
which attaches the lung to the chest wall. In many such cases complete 
severance can be accomplished only by means of several successive 
operations. The operation is associated with certain complications 
most of which are, however, not serious. Subcutaneous emphysema is 
very frequent about the site of puncture. This lasts only two or three 
days and produces no ill effects. The operation is followed by pleural 
exudation in a considerable proportion of cases, some of which go on to 
the development of empyema. The majority of the exudates, however, 
are rather small and are usually absorbed within one to two weeks. 
In his series, he was able to complete the operation in a technically 
satisfactory manner in 121 out of the total 150 cases. Of these, the 
results were clinically satisfactory in 99. The most satisfactory clinical 
results are obtained in patients having cordlike and membranous ad- 
hesions located laterally. The next most satisfactory group is that 
with similar adhesions about the apex. Other forms and locations give 
results of somewhat doubtful value. 

The Significance of the Liver Diet in Pernicious Anemia.— Aron 
(Med. Kim., 1928, 24, 1696) directs attention to the fact that certain 
of the very severe anemias of childhood, such as the normoblastic 
anemia of von Jaksch, are nearly identical in many of their character- 
istics with pernicious anemia of the adult. He emphasizes the fact 
long known to pediatrists that these forms of anemia can be cured only 
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by dietetic methods. The effective diets are limited to those especially 
selected for their extreme richness in vitamin content, thus indicating 
that these forms of anemia probably rest upon a basis of vitamin defi- 
ciency. Intermediate between the juvenile anemias and pernicious 
anemia is the condition of tropical sprue in which the anemia resembles 
closely both the juvenile and the adult pernicious types and to which 
there is also added a group of sjonptoms somewhat analogous to those 
found in scurvy. This condition is also responsive only to the use of 
vitamin-rich diets. The author points out further the fact that the' 
mammalian liver constitutes the chief reservoir for the storage and for 
the gradual release to the body of all three of the important vitamins. 
The liver is, in fact, more richly supplied with vitamins than any other 
food substance known. On the basis of this fact and of the analogies 
between the infantile anemia and sprue on the one hand and pernicious 
anemia on the other, the author suggests that the reason for the extra- 
ordinary therapeutic activity of liver and liver extracts in pernicious 
anemia is due to its high content of vitamins. He suggests that the 
highly specific value of liver and liver extract in pernicious anemia 
establishes this disease also among those due to vitamin deficiency. 
The failure of other methods of dietotherpy to relieve pernicious anemia 
anemia is, in his opinion, due largely to Ae difficulty of introducing a 
sufficient quantity of the necessary vitamins in the form of the usual 
foodstuffs owing to their great bulk. It has been shown already that 
it is necessary to feed large quantities of the extraordinarily rich liver 
in order to control the disease. It seems probable, therefore, that once 
the disease is established its cure can be brought about only by the use 
of extremely large quantities of vitamins, such as has been proved to 
be the case with the juvenile anemias and with sprue. The suggestion 
is further made that by the administration of approximately equal 
amounts of the vitamins A, B and C, as obtained from other sources 
than liver, one should also be able to cure pernicious anemia. Up to 


the present time, however, no thoroughly adequate experiments have 
been made along these lines. The need in all of these forms of anemia 
for the administration of very large quantities of vitamins suggests 
that they are associated with: (1) Impaired absorption or increased 
destruction of the vitamins in the intestinal tract; (2) increased vitamin 
consumption due to infection; or (3) increased vitamin need through 
disturbances in the activity of internal secretions. 

Contrasting sharply with the foregoing viewpoints is that of PoN- 
TiCACCiA and Campanacci {Klin. Wchnsclir., 1928, 7, 2153), who 
contend on the basis of their personal observations that the chief action 
manifested by liver, by which it brings about the rapid control of 
pernicious anemia, is due to its capacity to check the hemolytic destruc- 
tion of the red cells. In their opinion this prompt antihemolytic 
action accounts for the immediate improvement in the general con- 
dition of patients with pernicious anemia which occurs before there are 
any evidences of change, in the blood picture. Their contention seems 
further established by the prompt diminution in the content of bilirubin 
m both blood and mine and by the rapid increase in the cholesterin 
chan^^^ the blood to supernormal levels. They believe that the 
of funcfimr.^ m bone marrow characteristic of pernicious anemia are not 

in its function secondary to disturbances 

ncuon v.lnoh follow as a result of pronounced hemolysis. 
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The Treatment of Rickets with Irradiated Ergosterol.— Wilkes, 
Follett and Marples (Am. J. Dis. Child., 1929, 37, 483) treated 24 
infants with rickets varying from mild to severe with irradiated ergos- 
terol. TSvo babies with tetany were cured by the use of irradiated 
ergosterol. The irradiated ergosterol is in the form of a commercial 
preparation and was w'ell taken and well tolerated. Two of the patients 
to whom it was given had severe bronchopneumonia and in several 
others cod-liver oil administration had been attempted but it had been 
refused or vomited. In their observations, they confirm tlie reports of 
other authors who had used irradiated ergosterol. They found that 
this preparation requires about three wmeks to cause serum blood phos- 
phorus and calcium concentration to return to normal. They also 
found that it required about the same time for tlie Roentgen ray signs 
of the healing of the rickets to appear and it further required about six 
weeks to obtain complete healing. These averages compare favorably 
with those obtained from the use of cod-liver oil, quartz light and eggs. 
Craniotabes was healed within an average period of one month in a 
series of 12 patients. Healing of the rachitic bone took place in one 
patient who had bronchopneumonia in spite of a low serum phosphorus 
and a calcium product of 20.5 mg. per 100 cc. They caution against 
using irradiated ergosterol in patients with tetany who show a high 
blood-phosphorus content. They believe that irradiated ergosterol is 
not a perfect preventative to rickets. They observed craniotabes 
developing in one patient who had received prophylactic doses of 
irradiated ergosterol although this lesion healed promptly when the 
irradiated ergosterol was continued in unchanged amounts. 

Intraperitoneal Blood Transfusion. — Cole and Montgomery (Am. 
J. Dis. Child., 1929, 37, 497) claim that satisfactory therapeutic result 
is obtained by the intraperitoneal method as could be expected by the 
intravenous. In their 237 transfusions in 117 patients, reactions 
‘occurred in less than 7 per cent of the cases and in only 2 or 3 instances 
were they of noticeable importance. These reactions usually consisted 
of restlessness and of abdominal discomfort but were rarely accompanied 
by fever. Properly citrating the blood prevents these reactions. A's 
these transfusions were all performed in private practice in nearly every 
case, the parents were the judges of the reactions which is fairly good 
evidence that they were slight. It is certain that the marked reactions 
which are rather commonly seen in the intravenous method occur much 
less often after intraperitoneal transfusions. In their entire series there 
were no evidence of injury to any abdominal organ nor have they ever 
experienced anything which could be regarded in any way as an unfavor- 
able effect for the intraperitoneal injection. Of their series 20 patients 
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died and 3 came to autopsy. In one case some unabsorbed blood was 
found in the abdominal cavity but this patient was dying when the 
transfusion was given. The small amount of disturbance to the patient 
from the intraperitoneal transfusion is worthy of consideration. The 
struggling and crying incident to intravenous transfusion is often very 
harmful. The contraindications for intraperitoneal transfusion are the 
same as for any other type of transfusion with the addition that it 
should never be used where there is any question of intraabdominal 
disease or where even temporary abdominal discomfort might be a' 
disadvantage, such as in severe cardiac disease or acute pneumonia. 
The use of citrated blood intraperitoneally has little use in the rapid 
replacement of blood volume in shock or hemorrhage and the hemo- 
static effect is probably delayed. In every other respect it possesses 
all of the advantages of intravenous transfusion with reduced reaction 
and easy administration. 


An Experimental Study of the Use of Unsweetened Evaporated Milk 
for the Preparation of Infant Formulas.— Marriott and Schoenthal 
{Arch. Pediat., 1929, 46, 135) discuss the suitability of unsweetened 
evaporated milk in the preparation of infant-feeding formulae. This 
product was fed to 752 young infants. A series of 670 infants either 
breast fed or fed on other milk modifications was used as a comparison. 
In the series fed on evaporated milk there were 570 newborn babies, 
107 young infants in dispensary and private practice and 75 infants ill 
in hospitals. Eleven infants were premature. It was found that a 
larger percentage of the newborn babies regained the birtli weight by the 
end of fourteen days when on formulie prepared from evaporated milk 
than those fed exclusively on the breast or given other supplementary 
formulae. The average daily gain in weight of the babies fed on 
formulae prepared from evaporated milk was exactly equal to that of 
babies fed exclusively on breast milk or on formulae prepared from 
bottled pasteurized milk. A group of sick infants made an average 
daily gain on evaporated milk formulae which was somewhat better 
than that of a group of control infants fed by other metliods who were 
also in a hospital during a period of observation. It was observed that 
the premature infants made especially good gains when fed on evapor- 
ated milk. As the result of Aeir observations the authors feel that 
unsweetened evaporated milk from the nutritional standpoint is the full 
equivalent of pasteurized or boiled whole cows’ milk. The continued 
use of evaporated milk as routine food for normal babi^ is not attended 
by nutritional disorders. It was found to be especially suitable for 
premature babies. It was found that evaporated milk when suitably 
modified was a satisfactory food for sick infants especially those suffer- 
ing from nutritional or gastrointestinal disorders. The distinct advan- 
toges which recommend evaporated milk for general use are its sterility, 
its ready digestibility and its uniformity of composition. 


Diagnosis of Pertussis. — Orgel {Arch. Pediat, 1929, 46, 
made observations on the intradermal reactions using several 
bapfn?”^ pcrtmsis vaccines. Using a vaccine containing 3000 million 
all ®^^med positive intradermal reactions 81 per cent of 

ren tested and he found that the percentage of reactions 
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increased with the concentration of the vaccine. Using a vaccine 
containing 2000 million bacilli per cc. he obtained reactions in 50 per cent 
of all children but in 80 per cent of those children having pertussis and 
in 49 per cent of children that had previously had pertussis. Pertussis 
vaccines in concentrations less than 2000 million bacilli per cc. rarely 
caused positive intradermal reaction regardless of whether or not the 
child was suffering with pertussis. Otlier vaccines if containing 2000 
million or more organisms per cubic centimeter cause positive intra- 
dermal skin reactions. Aolan did not cause any reactions in the children 
tested in this series. Colon bacillus vaccines in a dilution as low as 400 
million bacilli per cc. gave positive intradermal reactions in all the cases 
tested. The author feels tliat a positive intradermal skin reaction 
obtained by the use of bacillus pertussis vaccine containing 2000 million 
bacilli per cc. is not diagnostic of pertussis. 


The Leukocyte Count in Epilepsy.— Patterson and Weingrow 
{Arch. Neurol, and Psychiat.; 1929, 21, 412) in studying 182 cases of 
epilepsy found 50 per cent showing an increase over tlie normal in the 
total white cell count, while in 20 per cent tlie count fell below normal. 
The leukocytosis which they observed was not neutrophilic but lymph- 
ocytic. Different evidences of epileptic leukocytosis being influenced 
by digestion of food was not observed. Within the limits of physiologic 
variation, the rise in the leukocyte count is the same in nonidiopathic 
as in idiopathic epilepsy. It seems that the leukocytosis frequently met 
m epilepsy is not due to the disease itself but to some associated phe- 
nomena. A connection between the leukocyte count in epilepsy and the 
presence* or absence of an aura apparently does not exist. No relation- 
ship could be shown between onset and duration and the white cell count 
nor does the leukocyte count in epilepsy seem to be affected by the 
secondary anemia which often accompanies the disease. 


DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OF 

JOHN H. STOICES, M.D., 

FHOFESSOH OF DERMATOLOGY AND STPHILOLOQY, SCHOOL. OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, 

AND 

R. L. GILMAN, M.D., 

ASSISTANT PROFESSOR OF DERMATOLOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 

UNIVERSITY OF PENNSYLVANIA. 


Lipid Studies in Xanthoma.— Wile, Eckstein and Cutis {Arch. 
Dermal, and Syphilol, 1929, 19, 35) find that xanthoma, long consid- 
ered to be a cholesterol-containing tumor of the skin, contains in reality 
very little cholesterol, and considerable amoimts of other lipids. In 
several cases a rapid clinical response with involution of the tumors 
was produced by placing the patients on a reduction diet, as for obesity. 
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The authors believe that the cholesteremia usually observed in these 
patients and the formation of the lipid tumors are both expressions of 
an imderlying disturbance of fat metabolism, possibly of central origin. 

Hemotogenous Production of Dermatomycoses. — ^Fried and Segal 
(Arch. Dermatol, and Syphilol, 1929, 19, 98) find that in confirmation 
of the results of Saeves, intravenously injected suspensions of Tricho- 
phyton organisms localize in the skin of animals only if there has been 
a certain degree of capillary injury such as is prodiiced by shaving. The 
trauma to the vessels permits the fungus in the circdation to “leak 
through,” producing lesions only hi the skin. The intravenously intro- 
duced parasite circulates in the blood for not less than three days. 

Experimental Urticaria Factitia. — ^Walzer, Arch. Dermatol, and 
Syph., 1928, 18, 868) found that injection of the serum of dermographic 
subjects into the skins of normal persons did not transmit to the normals 
the capacity for developing wheals on trauma to the injected sites, 
except in the case of the serum of a single patient, with a papular derma- 
tosis which the author was imable to diagnose, but which apparently 
had an urticarial phase. Following the injection of this patient’s serum 
into their skins, 7 of 12 normal subjects reacted to stroke or other 
mechanical trauma at the site of injection with the production of 
wheals. The author is convinced that the transferred substance which 
brings about wheal formation in normal subjects, is not histamin as 
described by Lewis. In the discussion it was suggested that the sub- 
stance might be tyramin, recently recognized in the circulation of 
some subjects. 

The Elimination of Bismuth from the Human Organism. — Engel- 
HARDT (Arch.f. Dermatol, u. Syphilol., 1928, 156, 1). This is a 40-page 
summary of studies of the elimination of bismuth as tested with several 
tjTjes of preparations, by oral, inimction, intravenous and soluble and 
insoluble intramuscular injections in aqueous and oily suspensions. 
Only the principles which have therapeutic application are here cited. 
A slight but unimportant elimination of bismuth follows administration 
by mouth and unmction. The elimination is rapid following intravenous 
injection. This fact, together with the necessarily more frequent injec- 
tion, the great toxicity, and the needlessness of excessively rapid bis- 
muth effect as a spiriliicide when the arsphenamins are available, 
leads the author to deprecate intravenous use. The elimination of 
bismuth after injections of an oil suspension occurs at an xmpredictable 
and variable rate, bearing some relation to eccentricities of absorption. 
The best eliminated products are the vegetable oil suspensions of iodin 
and qumine-containing bismuth salts. The author approves the use 
of massive doses of an insoluble bismuth salt at the outset of a course, 
not because of any immediate massive effect, as had been proposed, 
in this way the slow absorption is to some extent compen- 
+R t ®'^^®’^ 9 uent doses must be reduced. The author considers 

arsphenamin is used coincidently there is no occasion for 
unifonn intravenously administered bismuth. The most 

but these is secured -Ruth water-soluble bismuth compounds 

y lar the most painful and their limited depot-forming 
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value is also a drawback. Colloidal bismuth preparations are of value 
in the milder types of combined bismuth therapy. The daily dose of 
metallic bismuth by whatever salt introduced, should not in general 
exceed 25 to 30 mg. The average course should be about 1100 to 
1300 mg. metallic bismuth in a vegetable oil suspension. The interval 
between courses with a water-soluble or colloidal preparation should 
not exceed six weeks, and with the intramuscular use of an oil-suspended 
salt in amounts of 1000 mg. metallic bismuth and over, the interval 
should not be less than eight to ten weeks. 


The Treatment of Epidermophytosis. — Castellani {Lancet, 1928, ii, 
595) discusses a new treatment in certain types of ringAvorm infections, 
mainly those caused by Epidermophyton inguinale and E. rubrum. 
He recommends the employment of a fuchsin paint prepared by adding 
to the ordinary laboratory basic carbol fuchsin stain 1 per cent boric 
acid, 5 per cent acetone and 10 per cent resorcin. This may be applied 
in full strength as often as twice daily. The writer catalogues the 
variety of cases in which this treatment is unusually valuable, namely: 
(1) ringumrm of the feet and toes particularly with secondary pyogenic 
infection; (2) cases of epidermophytosis simulating moist eczema; (3) 
epidermophytic pompholyx; (4) myocotic pruritus of the anus and 
vulva. In ordinary ringworm of the body and groin the use of Whit- 
field’s ointment appears preferable. 

Uver Diet in Acne Vulgaris and in Furunculosis. — Sutton {Arch. 
Dcrmat. and Syph., 1928, 18, 887) treated 27 cases of acne vulgaris and 
furunculosis with a diet high in liver. He employed both the fresh and 
the powdered extract. The quantity of extract ranged from 24 to 72 
doses.over an average period of twelve days. The best clinieal response 
was obtained in the patients with pale moist flabby skins who presented 
deep-seated lesions of tlie indolent type. 


. Some Remarks on the Bactericidal Properties of Zinc Oxid. 
Haxthausen {Brit. J. Dermat. and Syph., 1928, 40, 497) believes that 
in addition to the known properties of drying, protection, and binding of 
irritants, zinc oxid possesses bactericidal qualities that enhance its 
value in cutaneous conditions. The author noticed that while talcum 
and kaolin had no effect on the growth of staphylococci, strewing zinc 
oxid over the surface of a Petri-dish containing agar inoculated with 
staphylococci caused small but distinct sterile zones about each deposit 
of zinc oxid. No effect was noted in the case of Bacillus pyocyaneus, 
but slight effects on Bacillus coli. However, the resistant Bacillus 
subtilis showed a distinct sterile zone. Most noticeable were the zones 
for staphylococci and streptococci particularly when the pH of the 
medium was reduced from 7.5 to 5.5. Commercial zinc oxid was found 
to exliibit a stronger action than the chemically pure drug. The action 
on bacteria appears to be due to the development of acid by the strain of 
organism, the consequent partial dissolution of the chemical, and the 
formation of a compound that can give off free zinc ions. The author 
concludes tliat there is every reason to believe that a similar bactericidal 
process takes place in vivo when zinc oxid is applied as an ointment to 
the skin, and the action is especially pronoimced where staphylococci 
and streptococci are involved. 
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CHARLES C. NORRIS, M.D., 

PROFESSOH OF OBSTETRICS AND OTNECOLOQT, SCHOOL OF MEDICINE, ' 
UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, PA., 

AND 

FRANK B. BLOCK, M.D., 

ASSOCIATE IN GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Early Clinical Diagnosis o£ Cervical Cancer.— The early clinical diag- 
nosis of carcinomatous material is often a very difficult matter. Of 
course a section of tissue can be examined under the microscope and 
a diagnosis readily made in most cases, but where the case is being con- 
sidered from the standpoint of operability, this type of diagnosis is of 
little aid in determining just where the malignant epithelium ends and 
the normal cells begin. In the case of the cervix, even if a section were 
made from the border of the growth, this would only show the conditions 
at that particular point and would give no information relative to the 
extent throughout the remainder of the circumference of the cervix. 
In their clinic in Vienna, according to Schiller (Zeniralbl f. Gynak, 
1928, 52, 1886), considerable work has been done with vital staining of 
the tissues as a means of differentiating malignant from benign cells. 
It was found to be of little value because all living cells took the stain 
deeply whether they were carcinomatous or normal, while only necrotic 
cells failed to take the stain. On the other hand, it was found that 
when Lugol’s solution was applied to the cervical and vaginal epithelium 
the normal cells were stained a deep dark-brown color in a few seconds, 
whereas pathologic cells were not discolored. This differentiation is 
supposed to be due to the difference in glycogen content in normal and in 
carcinomatous cells. The test is considered specific only in that what 
becomes discolored is normal epithelium. Lack of staining does not 
necessarily mean that the tissue is carcinomatous, although it usually is, 
but it may be due to hyperkeratotic epithelium which is frequently seen 
associated with uterine prolapse. Such epithelium contains only a very 
small amount of glycogen and therefore does not become stained upon 
the application of an iodin solution. 

Operation Versus Irradiation in Cervical Cancer.— These gynecolog- 
ists who still prefer operation to irradiation in the treatment of cancer 
of the cervix are few and far between, especially in this country. In 
Europe, however, there seem to be several clinics in which the radical 
operation is still performed with a fair amount of frequency. In com- 
the relative value of hysterectomy and irradiation, Fokgue 
t TO. J. Surg., 1928, 5, 44), of France, states that when dealing with a 
which appears definitely operable from both the technical 
.clinicT.rnnLf+' uterus and flexible vaginal fornices) and the. 

v P ot view (no contraindication in the state of the patient) 
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he believes that panhysterectomy offers advantages which compensate 
for the operative risk. It is logical to employ preparatory radium 
treatment before the hysterectomy and it carries an additional factor 
of safety in that it sterilizes the cervico vaginal passages, but in these 
favorable cases he believes tliat one can and should remain in the 
domain of surgery alone. In practice, this supplementary preoperative 
radium therapy presents one of two difficulties, namely, the patient 
who has submitted to treatment by irradiation will have a tendency 
to be content witlr this treatment on account of the amelioration of 
symptoms, and if the patient be a private case she may refuse to pay 
the expense of both radium therapy and surgery. He states that his 
opinion is only provisional and may be modified by improved radium 
technique with correspondingly improved results. 


OPHTHALMOLOGY 


UNDER THE CHARGE OF 

WILLIAM L. BENEDICT, M.D., 

HEAD OP THE SECTION OF OPHTHALMOLOGY, MAYO CLINIC, ROCHESTER, MINN. 


On Nonhypophyseal Affections of the Chiasma. — Henning Ronne 
{Acta Ophthalmologica, 1928, 6, 332-343) refers to the crossing of tlie 
macular fibers in the posterior chiasma angle and points out that in 
hypophyseal affection developing in the meridian behind the chiasma 
thpe macular fibers will be first involved. The clinical consequence of 
this is development of a bitemporal hemianopic central scotoma. These 
small defects in the field of vision are not noticed by the patient and 
may be overlooked, “The site of the macular fibers in the posterior 
chiasma angle is, also in another respect, of diagnostic significance, 
namely, in ffifferential diagnosis between tractus-hemianopia and hemi- 
spheric hemianopia. Hemianopia originating from the optic tract is 
frequently due to tumorous formation, and the tract being of relatively 
short extension, the pressure will, in the majority of cases, reach the 
proximal chiasma angle; at this juncture the macular fibers will be 
involved, the result being reduction of central vision in one or both eyes. 
Reduction of visual acuity is, therefore, the best diagnostic criterion 
in differentiating between tractus hemianopia and hemispheric hemi- 
anopia, for in the latter form of hemianopia visual acuity is always 
normal.” The various affections which, according to the author’s 
experience, develop in the chiasmal region are tumorous formation 
within the chiasm itself, primary neuritis witliin the chiasm, optic 
nerve atrophy seen in tabes dorsalis (of which the author has observed 
4 cases) and multiple sclerosis. Frontal lobe tumor may also give 
direct compression symptoms in the chiasma in a manner similar to 
hypophyseal tumor resulting in an irregular hemianopic visual field. 


Ocular Tuberculosis and Constitution.— Gronholm, V, {Acta Oph- 
thahnologia, 1928, 6, 297-309) refers to intra-ocular tuberculosis alone. 
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including chronic tuberculous uveitis, scleritis, and keratitis and the 
affections which arise in sequel to these. The etiology of these condi- 
tions can but rarely be verified by bacteriologic or inoculation test. 
The evidence of ocular tuberculosis at the Helsingfors University Eye- 
Clinic amounted to about 0.3 per cent. The age distribution of ioo 
cases of ocular tuberculosis was as follows— 66 per cent became manifest 
in the ages between fifteen and thirty years and most frequently between 
twenty-one and twenty-five years, while the disease was of compara- 
tively rare occurrence before puberty and after the thirtieth year of 
age. The mean age of incidence for ocular tuberculosis is in the twenty- 
third year in either sex. The proportion of males to females affected 
were 1 to 3. Pulmonary tuberculosis could be demonstrated in only 
18 of the cases, being found twice as often in men as in women. Affec- 
tion of the cervical or bronchial glands, or of both, was of frequent 
coincidence with ocular tuberculosis, being demonstrated in 65 of tlie 
100 cases. His observations indicated that ocular tuberculosis attacks 
apparently healthy individuals with an abated or fairly benign tuber- 
culosis of some other organ, most frequently in the lymphatic vascular 
system, rarely in the lungs. 


OTO-RHINO-LAEyNGOLOGY 


UNRER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 
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A Comparative Study of Chronic Sinusitis with End Results Following 
Intranasal Operations. — In presenting his observations on a group of 
cases limited to: (1) Chronic suppurative sinusitis; (2) chronic hyper-' 
plastic ethmoiditis; (3) polj'^poid degeneration of the mucosa, and 
excluding those instances of chronic empyema involving only the 
maxillary sinus. Reaves (Arch. Otolaryngol,, 1929, 9, 23) emphasizes the 
difficulties of diagnosis and dAvells upon the relative merits of the various 
methods of examination, including history, nasopharyngoscopy, trans- 
illumination, radiography and visual acuity tests. After a considera- 
tion of the symptomatology, the author, in treating of the etiology) 
discusses infection as the cause of chronic suppurative sinusitis; the 
role of exogenous irritants, low-grade infection, endogenous toxins and 
metabolic disturbances in the chronic hyperplastic forms of ethmoiditis. 
and the allergic and infectious phases of polypoid degeneration. ' Follow- 
ing a detailed description of his intranasal operative technique, his 
results from surgical intervention are tabulated. It was found that of 
the total number of operations performed, including 57 for chronic 
chronic hyperplasia and 39 for poljqioid degenera- 
factnrv cases were not improved, 10.6 per cent were unsatis- 

calls attonf) yvere satisfactory. In concluding. Reaves 

wiHi a tendeno ° ® pathologic condition of the nasal mucosa 

fairly constant^fn-^ formation of polypi and rarefaction of bone and a 
ijroup ot symptoms. This condition differs from true 
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hyperplasia by the absence of thickened bone and headache. He 
further states that the degree of headache associated with chronic 
suppuration depends on the condition of the bone; and that most cases 
of clironic sinusitis will clear up after ventilation and drainage have been 
established. 


The Incidence of Nasal Sinusitis with Diseases of the Ear.— “Though 
the problems of deafness in the adult are better understood, prevention 
and treatment are less effective than in children. If progressive 
deafness is to be mastered, the periods of its inception and pre-inception 
will furnish the most promising grounds for research. Any deafness 
may become progressive in some degree, and it is not yet knowm when 
or why any deafness may presage permanent or progressive deafness. 
For these reasons, a study of tlie ears of children is desirable, and any 
correlation that may be established between the disease of the ear and 
factors heretofore thought incidental should be of some value.” As it 
is recognized that an intimate relation between the ears and the nose 
and nasopharjmx exists, Fowler {Arch. Otolaryngol., 1929, 9, 159) 
by charts, tables and discussion, presents the results of an exhaustive 
investigation relative to tlie incidence of paranasal sinusitis and aural 
disease occurring in 100 consecutive cases in children. From his analy- 
sis of those observations, the author summarizes that complete histories, 
tests and stereoroentgenograms give invaluable data for the study and 
treatment of otologic lesions; that 57 per cent of the cases shouted 
moderate or severe involvement of the nasal sinus spaces; that 71 per 
cent exhibited pathologic changes in the ethmoid septa; that 86 per 
cent revealed pathologic processes in the sinuses; that the chronicity of 
the suppuration in the ear was directly proportional to the involvement 
of the sinus spaces, and indirectly proportional to that in the ethmoidal 
septa; that diseases of the nasal sinuses, and of the sinuses of the ear, 
were intimately associated, and prevention, alleviation and cure of one 
necessitates the prevention, alleviation and cure of the other; that in 
virtually all of the children there had been inflammation not only of the 
ears, but also of the nasal sinuses; and that the coexistence of otitis and 
active or latent sinus infection is not coincidental. 


Inflammatory Affections of the Orbit of Nasal Origin. — Davis (J. 
Laryngol. and Otol., 1929, 44, 164) found that the commonest cause of 
orbital inflammation of nasal origin was suppuration of the frontal sinus 
in adults (16 cases) and ethmoidal suppuration in children (7 cases). In 
no instance was the oi’bital involvement due to extension of the infec- 
tion from the maxillary or sphenoidal sinuses. Frontal sinus sup- 
puration when it involves the orbit produces a characteristic downward 
and outward displacement of the eyeball, whereas ethmoidal suppura- 
tion displaces the eyeball outward and forward. Diagnosis is made on 
intranasal examination, radiography and differentiation from cysts, 
mucocele and neoplasm. The treatment depends on the source of 
infection and the presence or absence of an orbital abscess. If an 
abscess is present, immediate incision and drainage of both the abscess 
and the affected sinus is indicated. If the orbital inflammation is non- 
suppurative, drainage of the affected sinus usually suffices. Occasional 
complications are cavernous sinus thrombosis and secondary optic 
atrophy. 
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Diatliermy in Pneumonia. — Reports from all parts of the country 
and from abroad show a steady increase in the use of diathermy in 
pneumonia, according to Stewart {Arch. Pliys. Tlier., Roentg. Ray, 
Radium, 1928, 9, 437). After six years experience Stewart makes a 
definite claim for a lessened mortality in treated cases. In the average 
case he advises treatment every four hours, except during the early 
morning, with electrodes sufiSciently large to cover the involved area, 
anteriorly and posteriorly, at 1400 to 1800 ma. At first caution was 
advised in cases complicated with empyema, but now Stewart not only 
continues but intensifies the treatment, once the patient has passed the 
critical stage of his pneumonia. 

Ultraviolet Irradiation in Skin Diseases.— Norris (Arch. Rhys. Thcr., 
Roentgen Ray, Radium, 1928, 9, 448) remarks sarcastically that ultra- 
violet rays have achieved a remarkable vogue and are being applied 
indiscriminately for an imposing list of conditions ranging from flat 
feet to shinning scalps. Norris has tried it without favorable conse- 
quences is ichthyosis, common warts, vililigo, epidermolysis bullosa 
and certain other conditions. However, in psoriasis, eczema, particu- 
larly acute and weeping types, if there is not much infiltration, and in 
acne vulgaris, varicose ulcers with associated dermatitis, nevi, and lichen 
planus, Norris finds it very useful. It is of value in certain cases of 
generalized pruritus, and in several instances of chronic urticaria Norris 
has given the major credit to ultraviolet 'irradiation, universally 
applied, for perfect recoveries. In ivy poisoning and generalized 
arsenical dermatitis it has reduced pruritus, dried the areas, and pro- 
moted recovery. It has produced gratifying results in impetigo con- 
tagiosa, likewise in erythema multiforme. Norris goes on to sta,fe 
emphatically that in certain skin conditions ultraviolet rays are dis- 
tinctly harmful, as, for example, in such diseases as xeroderma pigmen- 
tosum. Technique of applying the irradiation is a matter of impor- 
tance and requires training and experience. 

^ Roentgenologic Study of the Abdominal Viscera.— Moody and Van 
^ Ther., 1928, 20) have carried out a study 
;^scera, especially the liver and spleen, by simple roent- 
pelvi?^ rn, V* that long livers having their lower tip in the 

l^Iore men “ooh as 5 cm. below the interiliac line are normal. 

women have long livers. The lower border of the spleen 
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is most commonly found opposite the upper half of the third hunhar 
vertebrae, but long spleens with their lower border opposite the fourth 
lumbar vertebra are not uncommon, especially in men, and without 
any history of malaria. There is some evidence that exercise decreases 
the spleen in man, and that loss of blood given for transfusion has the 
same effect. 


Extra-abdominal Affections Giving Gastrointestinal Symptoms, 
with Special Reference to the Meniere Syndrome.— With evident 
approval. Crane {Radiology, 1928, 11, 447) quotes W. J. Mayo as 
follows; “The stomach is tire alarm box of tire abdomen, and the hose 
is often turned on the alarm box instead of the real conflagration.” 
TMs, says Crane, is one reason why cases of abdominal angina, the 
visceral crises of the erythemas, mucous colitis and M&iere’s disease 
continue to be operated on for supposed appendicitis, ulcer or gall 
stones. No one of these is common but in the aggregate tlrey assume 
ponsiderable clinical importance. For many years Crane has been 
impressed witlr the frequency with which cases of Mdniere’s disease come 
in for examination of the gastrointestinal tract. Even physicians 
themselves when suffering from this condition rarely exercise the per- 
sonal detachment necessary to disregard the call of the digestive tract. 

To suggest an adequate reason for negative roentgenologic findings 
may be a defense reaction on the part of the roentgenologist. If he has 
not found the trouble it is because he does not know how— that is the 
attitude of some patients and occasionally of some surgeons. Negative 
Roentgen ray findings may be the outcome of some of the finest work 
in roentgenology, and yet a patient may sum up the whole, painstaking 
investigation with contemptuous brevity in: “ Oh, they found nothing.” 
Study negative findings; it is in this field that future Roentgen ray 
discovery may be expected. Behind every negative finding at apparent 
Variance with the symptoms lies a worth-while diagnostic problem. 
If the roentgenologist will but exercise his training in the general diag- 
nosis of internal disease, he will acquire increased precision and will less 
often be Imed by the mirage so perfectly illustrated in Menifere’s 
syndrome. 


Cholecystography and Transduodenal Drainage.- In an extensive ser- 
ies of cases Snow (Am. J. Roent. and Rad. Ther., 1928, 20, 358) found 
that more than 90 per cent that had both duodenal drainage and the 
Graham test, gave similar results in indicating a normal or abnormal 
condition. A gall bladder which responds normally both to the Graham 
test and duodenal drainage is usually normal at operation. Failure to 
obtain B bile by the drainage test usually means failure to visualize the 
gall bladder with dye and the viscus is usually found at operation to be 
diseased. Gail bladders containing stones usually yield pathologic bile 
by the drainage test and often no B bile. A gall bladder which is faintly 
visible before and after dye and does not empty after fatty food, is 
definitely abnormal; in this series a hydrops was found in such cases 
and the drainage test yielded no B bile. 
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Focal Necrosis of Liver.— Various explanations have been offered to 
account for the irregular localization of focal necroses of the liver in the 
infectious diseases. The action of toxic substances and the presence of 
vascular tiu'ombi have usually been indicated as the cause of these 
liver lesions. Edington (J. Path, and Bacicriol., 1929, 32, 1) encount- 
ered an endemic among guinea pigs due to Bacillus fsrtrycke. In 
studying the organs from the fatal cases he observed the frequent 
presence of focal necrosis in the liver. He was unable to determine the 
presence of vascular thrombi, and the cellular infiltration by large 
monocytes was secondary to the process of necrosis. He was unable 
to find a direct relation between the lesions and localized aggregations of 
bacteria. Subsequently, he undertook an experimental study to deter- 
mine whether bile stagnation was in any way related to the focal dissemi- 
nation of the necrosis. Guinea pigs were operated upon, the common 
bile duct ligated, and then given a subcutaneous inoculation with 
Bacillus mrtrycke. These animals showed focal necroses within eighteen 
hours after the inoculation. Animals Avhich alone were given fertrj^cke 
and killed within tw'^enty-four hours showed no focal necroses. Like- 
wise animals in which the bile duct was ligated but not inoculated 
showed no necroses. The author was able to produce similw lesions 
by the use of Bacillus enteritidis, streptococci, and Bacillus diphtherins 
or its toxin, in place of the Bacillus sertrycke. The author believes that 
the tox ins from these organisms produce a cloudy swelling of tlie liver 
cells which interferes with the proper escape of bile. This retention of 
bile assists in further damaging cells that have been rendered unstable 
by the bacterial poisoning. 


Diffuse and Nodular Fibrosis of Adventitia of Aorta (Rheumatic 
Periaortitis),— Barnard (J. Path, and BacterioL, 1929, 32, 95) studied 
a single case of rheumatic aortitis arising in a young man, aged twenty- 
three years, who gave a history of recurrent attacks of rheumatic fever. 
The fatal illness was related to cardiac failure associated with a chronic 
endocarditis of the mitral and aortic valves. The aorta showed fibrous 
m its thoracic portion. The fibrosis varied from nodular 
ickenings both in the intima and adventitia to the diffuse connective- 
fibros* extending over the larger part of the vessel. This 

The extended along some branches of the abdominal aorta, 

shoved analysis failed to reveal recent cellular infiltration, but 

rease m the connective tissues on the outer side of the aorta 
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and to some extent entering the middle coat. The author points out 
that a differential diagnosis between syphilis, periaortitis nodosa, and 
rheumatic lesions must be made. The absence of any other lesions of a 
syphilitic nature, and the lack of aortic changes as found in syphilis 
rules out this condition. Likewise there was no evidence of periarotitis 
nodosa on any arteries of the peripheral system. He finds that the 
lesions which he described were similar to those described by Klotz in 
1912, where it was shown that localized and diffuse fibroses upon the 
aortic wall are the outcome of rheumatic inflammatory processes in 
which their early stage was accompanied by a nonsuppurative cellular 
response. 


Chronic Peptic Ulcer of the Esophagus.— The esophagus may occa- 
sionally suffer ulceration similar to the lesions which are found in the 
stomach and duodenum. The esophageal ulceration, however, is very 
rare, Stewart and Hartfall (J. Path, and Bacterial., 1929, 32, 9) 
stating that only a single case had been encountered in over 10,000 
autopsies performed during the last eighteen years. However, others 
give a higher incidence, some amounting to 1 in 200 cases. The peptic 
ulcer arises in the lower portion of the esophagus, usually at the border 
of the cardiac orifice. The ulcer is prone to be chronic, showing a fibrosis 
in the floor and accompanied by little or no inflammatory exudate. 
The process of necrosis may extend through the walls of the esophagus, 
leading to perforation. In a few instances the development of carci- 
noma at the edge of the ulcer has been described. The authors report 
the case which they observed at autopsy arising in a man, aged fifty- 
three years, who gave a history of digestive disturbance with an occa- 
sional vomiting of blood. At autopsy the ulcer was found to be of large 
size, showing a perforation just above the level of the cardia. This 
perforation passed through a dense mass of fibrosis and entered the right 
plemal cavity. It was interesting that the authors found the presence 
of two large patches of gastric mucosa in the upper esophagus just 
below the level of the cricoid cartilage. Although misplacements of the 
gastric mucosa are not uncommon in the esophagus, the question arises 
whether these anomalies are associated with the development of the 
chronic ulcer. 


Pathogenesis of Intestinal Amebiasis in Kittens.— Rees {Arch. Path., 
1929, 7, 1) has undertaken to study the early stages of the intestinal 
lesions arising in experimental amebic dysentery. He introduced a 
new method for infecting the animals with E. histolytica grown upon 
cultures. In place of the usual procedure of infecting the animals by 
means of a rectal tube, the author, by means of a laparotomy ligated 
the lower portion of the rectum and injected the cultures directly into 
the bowel. The author found that lesions appeared forty hours after 
the operation, and became quite severe after ninety hours. Widespread 
destruction of mucosa took place, and it appeared as if the effect of 
the injected amebte was directly upon the surface membranes and not 
by the development of small ulcers in the crypts of the glands. The 
first lesions were in the vicinity of the ileocecal valve, and when ulcera- 
tion occurred the submucosa did not appear to be invaded beyond that 
of the mucosa. The injury results from the presence of a cytolytic 
toxin. 
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The Problem of Automobile Exhaust Gas in Streets and Repair 
Shops of Large Cities.—BLOOMFiELD and Isbell {Pub. Health Repts., 
1928, 43, 750) conducted an extensive field and laboratory study, which 
is best given in tlieir own summary: This survey was undertaken to 
ascertain whether or not a health hazard from carbon monoxid existed 
in the streets of our large cities, inside of autobusses and in repair shops. 
Fourteen of the largest cities in the country were visited, Tiaving a 
combined population of over 19,000,000 and 260 samples of air were 
obtained for carbon-monoxid analysis. These samples were analyzed 
by the iodin-pentoxid method, using a liquid-air cooling tube, which was 
shown to be necessary in order to eliminate gasoline vapor, a sub- 
stance which tends to vitiate the results of 'the analysis. Our street 
samples w'ere taken in such a manner as to approach the most con- 
gested conditions that may exist at a busy traffic intersection. Hence, 
it is felt that these results indicate the maximum hazard from auto- 
mobile exhaust gas that may exist today in our metropolitan thor- 
oughfares. The average of 141 tests made in city streets at peak 
hours of traffic showed a contamination of 0.8 part of carbon monoxid 
per 10,000 parts of air. Only 24 per cent of all the street samples 
had more than 1 part of carbon monoxid in 10,000 of air, and in only 
one location, a covered passageway, was there as much as 2 parts 
per 10,000. Samples taken inside of autobusses yielded even lower 
concentrations of carbon-monoxid gas. The figures for street air, 
when viewed in the light of present-day standards of exposure to 
carbon monoxid, do not reveal the existence of a health hazard from 
this source in our city streets. The only individual who may possibly 
be exposed to a health hazard from inhaling street air containing 
automobile exhaust gas is the traffic officer. This potential hazard 
may be minimized by diminishing the duration of exposure at the 
most congested traffic stations. Of the 102 tests made in 27 garages in 
roe 14 cities visited the average carbon-monoxid content was found to 
e 2.1 parts in 10,000. More than half of the samples (59 per cent) 

^ carbon monoxid, and 18 per cent of all the 

^ parts of this gas in 10,000 parts of air. These 
seriou"? shops show a dangerous condition that demands the 

may be of those concerned. This hazard in repair shops 

o a minimum by not allowing the motors of automo- 
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biles to run longer than thirty seconds unless the car is in necessary 
motion or the exliaust is connected to the outside air by a direct air- 
tight outlet of ample caliber. Without such outlet no automobile engine 
should be allowed to run indoors, except to reach its berth or to leave 
by the shortest route. All of these samples were taken in garages of 
considerable size. The great danger to life is unquestionably in the 
small private garage containing one or two cars. Under any circum- 
stances the discharge of an automobile exhaust into a roofed inelosure 
should be regarded as a hazardous act. 


A Further Study of Experimental Black Tongue with Special Refer- 
ence to the Black Tongue Preventive in Yeast.— Goldberger, 
Wheeler, Lillie and Rogers (Pub. Health Repis., 1928, 43, 657) on 
the treatment of black tongue in dogs is covered by Ae following 
summary and conclusions: The black-tongue-producing potency of a 
basic experimental diet and of three modifications was tested 33 times 
in 31 dogs with the production of 33 separate attacks of black tongue. 
Only 1 of these attacks developed at the end of a period longer than 
SKty-one days. Experimental black tongue is due to a dietary defi- 
ciency which is capable of being corrected by something contained in 
yeast. This sometliing, or black-tongue preventive, in yeast is inacti- 
vated or destroyed by heat sufficient to char the yeast; retains its 
preventive potency in large measure, if not entirely, after heating in 
the steam autoclave at a pressure of 15 pounds for seven and a half 
hours; is adsorbed from an acidulated aqueous extract of either dried 
yeast or of yeast first autoclaved at a pressure of 15 pounds for two 
and a half hours by English fuller’s earth. It cannot be identified with 
any of the older well-recognized dietary essentials, but is believed to 
be identical with the tliermostable substance of Smith and Hendrick. 
The black-tongue preventive and the pellagra preventive are both pres- 
ent in yeast. Taken in conjunction with certain other evidence point- 
ing to the fundamental identity of black tongue and pellagra, this 
association strengthens the probability that the black-tongue preventive 
and the pellagra preventive, or vitamin P-P, are identical. 
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The Permeability of the Mammalian Erythrocyte to Glycerol and its 
Bearing on Certain Theories of Cell Permeability.— M. H. Jacobs 
(from tlie Department of Physiology, University of Peimsylvania). 
The differential permeability of the cell, that is, its tendency to exclude 
some substances and to admit others with different degrees of readiness, 
has in the past frequently been explained by one of two theories: the 
pore theory and the solubility theory. According to the first, the chief 
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determining factor in cell permeability is the “effective size” of the 
penetrating molecules; according to the second their solubility in 
lipoids. 

The mammalian erythrocyte shows a behavior with glycerol which 
appears to be most plausibly explained by the pore theory. Using with 
suitable precautions the hemolysis method of determining the rate of 
penetration of this substance, it can be shown that' the rate is very 
different for different species and is affected in a characteristic way by 
temperature changes, the general, though not the invariable, rule being 
that in those erythrocytes which are most readily permeable at body 
temperature the rate of penetration is not greatly retarded by lowering 
the temperature, while in those wdiich are much less permeable the 
temperature effect is very great. 

As examples of the first condition are the erythrocytes of the mouse 
and man where the ratio of the penetration rate at one temperature to 
that at a temperature 10° low'er (Qio) is in the vicinity of 1.4, which is 
only slightly'^ higher than that characteristic of a simple diffusion pro- 
cess. At the other extreme are the erythrocytes of the cat, dog, pig 
and especially'^ of the sheep and ox with Qio values in tlie vicinity of 3 
or greater. The erythrocytes of the rat, rabbit and guinea pig fall in 
an intermediate class. 

It is believed that these differences in tlie magnitude of Qio are not 
due to fundamentally' different mechanisms of penetration in the differ- 
ent cases but rather to different degrees of modification of ordinary 
diffusion processes. A relatively simple hypotliesis to account for the 
observed facts is tliat as the temperature is lowered the pore size is 
decreased (possibly as the result of increased adsorption). In cases 
involving small molecules or larger pores, or both, diffusion is little 
interfered with by lowered temperature but in cases where the pores 
are small or the molecules are large, or both, the temperature effect 
is comparatively' great. 

In support of this view it may' be mentioned that for the ox, which 
of all of the species studied shows the highest Qio value for glycerol, the 
Qio value for water is that of a simple diffusion process and for the 
relatively' small urea molecule is only a little higher, that is, 1.4. On 
the other hand, the human erythrocyte which shows for glycerol a Qio 
value approximately equal to that for urea and not much greater than 
that for water shows according to Masing a very high one with glucose. 

It must be emphasized that the conclusions here stated do not apply 
to substances which are freely soluble in lipoids and do not necessarily 
apply to cells other than tlie erythrocyte which is a highly specialized 
and in some respects a very peculiar type of cell. 


Micrurgic Studies on Tissue Culture Cells.— George St. de Renyi 
and M. J. Hogtje (from the Department of Anatomy, University of 
Pennsylvania). The follow'ing results were obtained by the authors in 
studying skeletal muscle fibers from chick embryos of eight to ten 
days’ incubation, cultivated in fluid culture media: 

a ^ °^^.8rowing muscle buds represent muscle fibers of a very low 

not contain my'ofibrils, at least it is 
to contain by optical methods. The buds can be shown 

tain nature mitochondria, nuclei, and granules of uncer- 

’ addition to the hyalin sarcoplasma. The surface of the 
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fibers, even on the delicate growing ends, is covered with sarcolemma. 
This is firmer than the surface film of other cells. The muscle buds do 
not become stretched by growth, as Lewis believes. The rapid shorten- 
ing of the fibers when stimulated mechanicallj'^ is a real contraction. 
It has been shown that the sarcoplasma alone is responsible for this 
contraction, which is not typical, but twitchlike and is not followed 
by relaxation. No organic connections can be demonstrated between 
the muscle fibers and the fibroblasts of the culture. 


The Effect of lodin and Thyroid Feeding on the Histology of the 
Thyroid Gland of the Dog. — W. B. Mosser (from the Department 
of Surgical Research University of Pennsylvania). Normal adult dogs 
were fed iodin and dessicated thyroid substance. lodin ingestion pro- 
duced an increase in the colloid content of the gland with compression 
of the cells. Prolonged iodin administration produced a stage of ex- 
haustion in the gland characterized by a loss of architecture and disin- 
tegration of the cells. Regeneration of the gland occurs after a rest 
period. Ingestion of desiccated thj'roid substance produced an hyper- 
trophy and hyperplasia of the cells lining the acini. 


The Mechanism of Ovulation in the Rabbit, — M. H. Friedman 
(from the Department of Physiology, University of Pennsylvania). 
The rabbit differs from other laboratory rodents in that it does not 
ovulate spontaneously, but only after coitus. Neither artificial insemina- 
tion nor injections or sperm or semen are successful in provoking ovula- 
tion. Yet, ovulation regularly follows coitus with a vasectomized buck 
and can be produced by rubbing the vulva of a female in heat. Marshall 
holds the view that the phenomenon is nervous reflex in nature. There 
has been no decisive work to confirm or to refute this hypothesis. It 
was with such purpose that these experiments were undertaken. 

To test the possibility of intrinsic reflexes from the vagina through 
the uteri and tubes to the ovaries, it was decided to remove the greater 
part of the genital tract in the female and note the effect on ovulation. 
In four rabbits, tlierefore, both Fallopian tubes and both uteri w’^ere 
removed entirely ; leaving behind only that portion of the vagina caudad 
to the neck of the bladder. Four weeks after operation, these four 
females were mated. At autopsy three days later, fresh corpora lutea 
in addition to several corpora hemorrhagica were found in the ovaries 
of each of these' animals. Subsequent histologic examination con- 
firmed these gross findings and showed without question that Ae 
removal of the whole genital tract, with the exception of that portion 
of the vagina between the neck of the bladder and the external orifice, 
does not prevent ovulation in the rabbit. 

As a result of the findings in these experiments, the possibility of 
an humoral mechanism was more seriously considered. Consequently, 
a series of ovarian transplants were made, both ovaries being removed 
at the time of operation, so that the operated animals possessed no 
ovarian tissues except that transplanted to the rectus muscle. From 
five to seventeen wmeks after the operation, 13 of the 15 animals so 
prepared accepted coitus as shown by the finding of sperm in the 
vaginal smear. In each instance, the animal was killed and autopsied 
about tw^enty hours after coitus. In 9 of the 13 animals accepting 
coitus, one or more corpora hemorrhagica were found at the site of the 
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transplant. Histologic examination of these blood follicles, showed 
them to be typical corpora hemorrhagica with retained ova. In addi- 
tion to the corpora hemorrhagica large, unruptured follicles were seen 
in 7 of the 9 animals and 2 instances genuine fresh corpora lutea were 
found. In one case, in which 3 corpora hemorrhagica and 2 corpora 
lutea occurred, the follicles had apparently ruptured into the peritoneal 
cavity so that no search for the discharged egg was made. In the other 
instance, however, the follicle had discharged into the surrounding 
tissues. In several sections ventral to the equator of this discharged 
follicle, the recently expelled egg was seen. These findings demonstrate 
clearly that ovulation in the rabbit can occur without the participation 
of the pvarian nerves, and indicate the presence of some humoral 
mechanism. 

From the recent wmrk of Engle and Smith, and of Zondek and Ascheim, 
who were able to induce superovulation in the rat by the daily trans- 
plantation of the anterior lobe of the hypophysis, came the suggestion 
that this gland may be involved in the process of ovulation in the rabbit. 
Following the technique of Engle and Smith, I have transplanted as 
many as 15 rat pituitaries into a rabbit without provoking ovulation. 
Due to the almost prohibitive cost of using more glands titan this, it 
was deemed expedient to use a different source of tlie hormone. On tlie 
basis of the recent reports of Zondek and Ascheim which indicate the 
presence of some substance in the urine of prepant women, which 
simulates in action the hormone of the anterior lobe, a series of injec- 
tion of such urine specimens were made. After the injection of 12-cc. 
doses of urine from a pregnant woman into a rabbit for four days, large 
numbers of corpora lutea were found in the ovaries at autopsy. This 
result was secured using 7 different specimens of urine on 7 rabbits. 
In one case, the urine was obtained from a woman tliree months preg- 
nant. Five specimens of urine from nonprepant -women injected 
similarly gave negative results in 5 rabbits. At present, it is impossible 
to evaluate these results. They are however, sufficient justification 
for the undertaldng of a statistical investigation to determine whether 
or not such urine injections may be used for the early diagnosis of 
pregnancy. 
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H ere at last is a practical book covering completely AND FOR THE FIRST 
TIME a most difficult and uncharted field of medicine. Arthritis and rheumatoid 
conditions have been looked upon for generations as uninteresting and unyielding to treat- 
ment, to the great detriment of patients. How many of these discouraged sufferers are daily 
finding their way to your office, facing an apparently hopeless future because they have been 
told they are an incurable group? Are you merely going to fall in line with their fatalistic 
attitude of hopelessness or. are you going to give their problem conscientious and thorough 
study, and apply the methods of treatment that Dr. Pemberton outlines in this work? 


I N THIS VOLUME THE MYSTERIES veiling the vague term "Rheumatism” are dis- 
pelled, the pathological background made clear by a series of complete and detailed 
studies and the symptomatology and etiology covered fully and precisely. BUT OVER 
ONE-HALF OF THE BOOK CONCERNS ITSELF DIRECTLY WITH TREATMENT. 
The underlying principles and methods of therapy are set forth by Dr. Pemberton who today 
occupies a place in relation to arthritis similar to that of Dr. Trudeau, when he first made 
his plea for recognition and adequate treatment of tuberculosis fifty years ago. 


T he RHEUMATOID PROBLEM touches more fields in medicine than any other 
disease. For this reason the book should be in the hands of every specialist who is 
called upon to give an opinion in these cases — the clinician, the urologist, the oto-laryngol- 
the surgeon, the bacteriologist and laboratory worker, the dentist and the orthopedist 

book was written to form an indispensable guide for the captain of the 
patient s fate-the general practitioner. 
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Philadelphia 
TO AnvEnTLSEns 


Oral Hygiene’s 
First Requisites 

It is generally agreed that an ideal 
hygienic agent for habitual use on mueous 
surfaces must have two salient properties. 

Brushing alone cannot be expected 
to thoroughly cleanse the mouth and inter- 
spaces. An ideal agent must be sufficiently 
detergent to inhibit deposits by coagulating 
and removing viscid mucus. It must also 
improve tissue resistance by encomaging an 
active blood supply. 

Because Zinc Chloride as presented 
in the Lavoris formula possesses these two 
properties it has for many years been pre- 
scribed as the first requisite of oral hygiene. 

Lavoris Chemical Company 
Minneapolis, Minn. Toronto, Ont, 
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======= New W ork Just %eady = 

The Mobilization of 
Ankylosed Joints by Arthroplasty 

By W. RUSSELL MacAUSLAND, M.D. 

Surgeon-in-Chj’ef, Orthopedic Department, Carney Hospital 

and 

ANDREW R. MacAUSLAND, M.D. 

Orthopedic Surgeon, Carney Hospital, Boston, Massachusetts. 


Octavo, 252 pages, illustrated with 15Jf engravings. Cloth, $^.00, net 

FROM THE PREFACE 

arthroplasty is a highly technical operative procedure, which aims not only 
to restore motion to a joint, but also to preserve stability. The creation of 
an artificial joint by arthroplasty for the purpose of restoring motion to an ankj^- 
losed joint is one of the most notable advances of contemporary surgery. Until 
recent years, surgeons have believed that ankylosis in good position constituted 
the best curative result to be sought in certain traumatic or infectious joint lesions. 
With the development of surgical technique and particularly with the advancement 
of the specialties, operators, alert to the great disability caused by an ankylosed 
limb, have endeavored to restore motion to the joint by the use of many different 
operative procedures. The surgical methods devised and practised have shown a 
logical advance in keeping with the broader understanding of the pathology of 
ankylosed joints, until finally the method termed arthroplasty was evolved. 

The clinical and scientific data that has gradually accumulated in the field of 
arthroplasty has now reached such extensive proportions that it is possible to ascer- 
tain the actual status of the procedure. Our object in presenting this treatise is to 
emphasize the fact that arthroplasty has become a standardized form of treatment 
for the mobilization of ankylosed joints. Such a conclusion has been reached ffoni 
our wide personal experience in this field as well as from a careful study of the 
results reported by the prominent advocates of the method. 

Although arthroplasty may be considered a standardized operative measure, the 
technique is exacting and can be carried out only by a carefully trained surgeon. 
The methods of operators that are giving consistently good results have been 
described in detail with illustrative cases. 


Washington Square LEA & FEBIGER 

Please send me the new- book on Arthroplasty by MacAusIand and MacAusIand, $4.00 
Name. 
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Digitalis is not a definite 

chemical substance. Different 
specimens of leaf often show a 
wide variation in concentration 
and strength, but — 

The Hatcher Cat Unit Method 
of standardization, used in every 
batch of Upsher Smith’s 
Digitalis, enables you to elim- 
inate guess work and to gauge 
the dosage of this powerful thera- 
peutic agent by body weight. 

For convenience of calcula- 
tion, each preparation carries a 
dosage equivalent, thus: — 

Tincture 1 minim per lb. body weight 

Capstdes 1 Caps. “ 10 “ “ “ 

Tablets 1 Tab. “ 10 “ “ « 

Now, a word from Foxglove 
Farm, up in Minnesota, where 


Upsher Smilh Ch. 

Stxlon Ouilding .(riinnMpotis.minn. 


Your Druggist can supply your 
orders for Upsher Smith’s DIGITALIS 


the Upsher Smith Digitalis is 
grown : — 

This is the one farm in Amer- 
ica devoted exclusively to this 
crop. 

The experience and care we 
have put into producing a 
Digitalis of dependability and 
maximum potency are rewarded 
by the approval we have won 
from leading cardiologists. 

You make no mistake when 
you pin your faith to the Upsher 
Smith Digitalis. If you wish to 
prove the product in your prac- 
tice, we shall gladly 
send you a container 
for this purpose. 

• The coupon is for 

' your convenience 

Upsher Smith Co., ab-G 

554 Sexton Bldg., MINNEAPOLIS, MINN. 

Gentlemen: Please send me for clinical trial, free 
of charge, a prescription package of 


□ Tincture Digitalis 
"Dpsher Smith” 


□ Capsules Folia-Digitalis 
“Upsher Smith” 


“Upsher Smith” I 1 “Upsher Smith” 

(Marf: product preferred) 

Mail this together with prescription blank or 
letterhead for address 
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THE STANDARD 


LOESER’S INTRAVENOUS SOLUTIONS 

““ CERTIFIED 

LOESER’S 

INTRAVENOUS SOLUTION 



OF 

IRON AND ARSENIC 

A standardized sterile solution, s cc. contain 64 mg. (i grain) of Iron Cacodylate. 

In hermetic^y sealed Jena glass ampoules 

In 12 years, steadily increasing numbers of physicians have demonstrated the 
safety and practicability of its intravenous injection and therapeutic value in the 
treatment of Secondary Anaemias following Malaria, Pellagra, Influenza and 
other infections as well as Surgical Procedure. 

Clinical Data sent on request 

LOESER LABORATORY 

22 West 26th Street New York City 


A Diabetic Manual muT 

For the Mutual Use of Doctor and Patient 
By ELLIOTT P. JOSLIN, M.D. 

Clinical Professor of Medicine, Harvard Medical School; Consulting Physician, Boston City 
Hospital; Physician to the New England Deaconess Hospital, Boston, Mass. 

12mo, 248 pages, 48 illustrations and 1 colored plate. Cloth, $2.00, net 

T he diabetic patient who knows most about his disease, other con- 
ditions being equal, can live the longest. To help a great group of patients 
achieve this end is the purpose of this manual by the greatest living authority on 
the disease. 

M astery of the details of treatment of diabetes makes hospitaliza- 
tion of the patient and its attending economic losses less 
chiefly because the diabetic is becoming better educated. In JOSLIN S MAW UAL 
patients are fully instructed how to carry out the home treatment under the care 
of the general practitioner. 

answers to many questions concerning food values, diet calculations, 
-CX danger signs and insulin will be found in this small volume. To impart all 
this fundamental information to the diabetic at the beginning takes valuable ti^ 
^OT many physicians make their first prescription: ONE 

JOSLIN’S DIABETIC MAlfoAL. 


Washington Sqnara LEA & FEBIGER Philadelphia 
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The Original Ultra- 
Violet Ray Equipment 


H aving pioneered in the design and manufacture of Ultra-Violet 
Ray equipment, the Hanovia Company has assumed that 
definite responsibility which attaches itself to leadership in any 
field. 

Today there are more than 150,000 Hanovia Lamps in use by 
physicians all over the world. This is certainly most convincing 
proof that the integrity of Hanovia’s product has been kept intact. 
It is also a strong indication that, in the profession, Hanovia Lamps 
have quickly become the accepted equipment for Ultra-Violet Ray 
generation. 

So that you may have a clear picture of the different types of 
Hanovia Lamps manufactured, a brief explanation of the various 
models is given below. 


Professiona I Lamps : First, the 
Alpine Sun and Kromayer Lamps in 
their different mechanical adaptions are 
sold only to the Medical and Dental 
Profession for clinical use. 

Second, the Luxor Model Alpine Sun 
Lamp, the prescription lamp, furnished 
both to the profession and to patients, 
but to the latter only on prescription 
and imder the supervision of the attend- 
ing physician. 

For Scientific Use: Third, the 
special group of scientific lamp models, 
used by physicists, chemists, and those 
occupied in carrying on scientific re- 
search work. 

For use at home: Fourth, 
the Home Model Alpine Sun Lamp, a 


safe and convenient apparatus, for pro- 
ducing tonic and prophylactic effects 
ndth Ultra-Violet Rays. This model is 
not sufiiciently intense for clinical use. 
This lamp was not brought out to pro- 
mote the .indiscriminate use of Ultra- 
Violet Rays, but to introduce a modality 
safe for home treatment, and one with 
which the physician can combat the use, 
not only of cheap, fraudulent devices, 
but also inferior Ultra-Violet Lamps. 
These, by their ineffectiveness, may 
easily injure public confidence in the 
entire science of light therapy, and pub- 
lic faith in the physician or surgeon who 
prescribes it. 

For animals and birds: 

Fifth, are those lamps produced for 
Veterinarian practice and Animal Hus- 
bandry. 


We would like very much, to have an opportunity to send you 
literature covering our different model lamps. The coupon below 
is for that purpose. 


Hanovia Uamps 

FOR LIGHT THERAPY 


Hanovia Chcmcal & Mfg. Co., Dept. A-13. Newark, N. J. 

PIc.asc send me, without obligadon, literature, describing Hanovia 
Divisional Branch OSices Ultra-Violet Lamps. 


Atlanta, Ga. . 

Medical Arts Bldg. 

Dr.... 

Chicago, IlL . . 

.30 N. Afidiigan Ave. 

New York, N. Y. 

. . . 30 Cliurcli St. 

Street 

San Francisco, Cal. 

. 220 Phelan Bldg. 



City. . 
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Apparatus for Experimental 
Work and Research 


adapted to tlie needs of medical schools, 
hospitals and research institutions. 

For use in laboratories devoted to the 
study or teaching of Pharmacology, Physi- 
olog3’’, F.’tperimental Therapeutics, or Re- 
lated Subjects. 

Also for certain kinds of work in Psy- 
cholog}', Physics and Chemistry. 

Ask for catalogue N0.30 

ittf/VV^rWocHER & Son Co. 

JIlGH-GRAnE SURGICAU INSTRUMENTS 
SANITARY HOSPITAL AND LAUORATORY RURNITURB 

29 and 31 West Sixth St. Cincinnati, Ohio 














■ii 










YonKs, SfiwssT Horn} 


227 >Vcst 45121 Stveet 

« ftvoadlway 
• NcW ybnK 
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Patient Types . . . 

The Convalescent 

During the period of convalescence, Petrolagar is 
prescribed with great success. It mixes thoroughly 
'with bowel content, mechanically protecting the 
delicate membrane as does the natural mucus. 

Petrolagar avoids any apprehension or anxiety as 
to bowel function during the days when the patient 
is slowly regaining strength. 
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JLetrolagar affords a valuable aid to 
diet and exercise in bringing about 
a restoration of normal bowel 
mrovement-^the effect being purely 
mechanical. 

Petrolagar simply acts by- 
permeating the intestinal content to 
produce a soft-formed, yielding mass 
in the bowel. 

Petrolagar has many advantages 
over plain mineral oil. It is more 
palatable; it easily mixes with 
bowel content with less danger of 
leakage and does not interfere with 
digestion. 

Petrolagar is composed of 6y% , 
(by volume) mineral oil with the 
indigestible emulsifying agent, 
'agar-agar. 


-Petrobgarl.abofatorKS. Inc., . I 

' 5 36 Lake Shots Drtve, 

Chicago, HI. , Dcpt.M.S. 6 ^ 

Gentlctne|i: — Send ine copy of “HABIT 
TIME" (of bowel movement) and specimens 1 
of Petrolagar. , 

Dr 1 .. 7 . ■! 

Address . ... I 



Change of Flora 


CONSTIPATION 


'Ml 


MCTwtlQKT UOl*. 

®«nit c«ecii Diet $'rsn»^^ 

“lACTO” 

dextrin. 



■ - PXTRINJ 

m \KA /^iSlX <V l'^®*TTtE CRtCK 'WV 




U ' -’ JS? CHAHClNGTWf 

®r ‘'<TESTlNALF^OBA■ 

I^M k * •*1»»0 V*»® ^ 

.^, ' q ■ .. . •Jf'®**?-. . f'-K 


to pafalyzfe the'bowel. ' '• ': - • :' ' ' v ^I;.-'" 

Changing the intestinal flora, therefore, not only suppresses 
putrefaction by promoting the growth of benign acid-forming 
organisms such as the B. acidophilus, but tends to restore 
normal intestinal activity. ■ 

TTie experiments of Distaso, Torrey, Rettger and others have 
showti that lactose and dextrin are, by far,' the best foods for 
promoting the growth of these protective germs ih the colon. 

The good qualities of both lactose and dextrin, minus their 
objectionable features, have been combined in the palatable 
therapeutic food — Lacto Dextrin. 

The interesting story of the method of changing the intes- 
tinal flora by the use of Lacto Dextrin has been well described 
in the book, Practical Method of Changing the Intestinal 
Flora.” 

It also tells how to‘ combine Lacto Dextrin with Psylla 
(plantago psyllium) — a plant seed which affords bulk and 
lubrication— rin obstinate cases. . . 

' Send for d copy and trial tins today. . , 


THE BATTLE CREEK FOOD COMPANY 

Dept. AS-6, Battle Creek, Michigan 

Send me, without obligation, trial tins of Lacto Dextrin and Psylla, also 
copy of treatise, “A Practical Method of Changing the Intestinal Flora.” 

NAMGB (Write on margin below) ADDRESS 
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I Vit 


I ( NOW READY 

! I 

j j We have just 

•s j / issued 

\..LiL 

A NEW PAMPHLET 

^ - — 

devoted to a discussion 
of May, June, and July 


HAV' FEVER 


HAY FEVER 

and in this bulletin the 
chief causative plants 
are illustrated in natu- 
ral colors. 


Copy sent on request 


The Arlington Chemical Company 


YONKERS, N. Y. 
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For Local and General Anesthesia 

KELENE 

PURE ETHYL CHLORIDE 


,1 ,■■■» m , — i l li m 

|feiE§) ^SSSJii 

//- ■• •' -- -— 'i^-j l|>iuurA(TWintKT««ur«s - .jy' ^ \ 

y^‘ ' * ' ^ ' !■ ‘i ^ \ ^ 

The automatic .closing glass tubes require no valve 
^ Simply press the lever 


Sole Distributors for the United States and Canada: 


MERCK & GO. Inc. 


PHILADELPHIA 


NEW YORK 


ST. LOUIS 


Main Office: Rahway, N. J. 


Chicago’s 

MORRISON 

HOTEL 

Corner Madison and Clark Sts. 


Closest in the city to offices, 
theatres, stores and 
railroad stations 

Rooms $2.50 up 

Every room is outside, with bath, 
circulating ice water, bed-head read- 
ing lamp, telephone and Servidor, 
which assures privacy by means of 
its “grille” feature (exclusive with 
the Morrison). A housekeeper is 
assigned to each floor, and all 
guests enjoy garage privileges. 

TVrfre or TVirefor Reservations 


The New Morrison, when com- 
pleted, will be the world’s larg- 
est and tallest hotel— 46 stories 
high, with 3,400 rooms 


MONTREAL 



the 

World 


i'orty-six 

Stories 

High 
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Summer Problem No A — CONSTIPATION 

— - - I.- The greater loss of water from the body in hot 

weather due to perspiration is seldom replaced. 
Some habits do not change with the season. Con- 
. . stipation is the inevitable result. Chronic cases be- 

'■> come aggravated. 

' The cathartic habit is easily established, unless you 

^ prescribe 







AG AROL is the original mineral 
oil — agar-agar emulsion with 
phenolphthalein and has these 
special advantages'. 

Perfectly homogenized and 
stable; pleasant taste without 
artificial flavoring; freedom from 
sugar, alkalies and alcohol; no 
contraindications; no oil leak- 
age; no griping or pain; no 
nausea or gastric disturbances; 
not habit forming. 


the original mineral oil and agar'agar emulsion 
with phenolphthalein. It is not heating; it is palat- 
able: and no alkali, alcohol or sugar is present to 
interfere with digestion. 

Two regular size bottles are at your, service for the asking. 
Send for theni, 

WILILIAM R,’ WARNER & CO., INC. 

Manufacturittg Pharmaceutists since 1856 
113 West 18th Street New York City 


impomtkivt' ’ 
w; • |U*. *1 ^ 


!)1SULPHAMI^■ 

i r vaas 
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PNEUMONIA 

need not be regarded so despondently by physicians, now 
that Disulphamin is at their disposal to combat this 
dread disease. 

DlSULPlinMIN 

Orto-oxihenzoyl-sulphon • nuclcino^ formoUsodium^ 
tetradimeihylaTnino*anlipyrin*hicamphoTaXed 

quickly reduces temperature and pulse rate and acts 
favorably on the toxemias of sepsis in such conditions as 
Pneumonia, Puerperal Fever, Post-Operative Sepsis, etc. 



Oral 

Administration 


I American Bio-Chem. Lab., Inc. 
j 27 Cleveland PL, Kew York City 

j Please send sample and literature. 


AMERICAN BIO-CHEMICAL 
LABORATORIES, INC. 

27 Cleveland Placp, New York City 
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akc HOTEL ^ 

EFFERSON 




Y^i -r-iSisfll 
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atlSrttCity 

NEW aEBSEY 

At Ocean End of Kentucky Avenue 

y? Hotel Whose Comforts will Jssure One of Fall 
Enjoyment of ^his Qlorioas Resort 

each room has bath 

Strictly Fireproof— Luxurious Lobbies 
Sundeck Overlooking the Ocean— Golf Privileges 


American Plan, $7 up 


European Plan, $4 up 


OWNERSHIP — MANAGEMENT 

FETTER & HOLLINGER 


LAT2L INC. 
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Lipiodol Radiograph 
of 

BRONCHIECTASIS 

(Bunch of Grapes Appearancel 

I Literature and Bibliography on Lipiodol 
will be sent on request 


‘Tladiographic T>iagnosis 

OF 

BRONCHIECTASIS 

has been “most benefited among all 
the diseases of the chest” by 
the introduction 
of 

LIPIODOL 

(The Original French Iodized Oil) 
as contrast medium (jacc. to Sicard and 
Forestkr) 

Lipiodol has been widely accepted by 
the Medical Profession and numerous 
clinical reports on its value and tech- 
nique are available. It is in use in 
over 300 Hospitals in t .e U. S.' A. 

INCO R i»0 A AT e o 

Importers of Lipiodol and other French Products 
90-92 BEEKMAN STREET NEW YORK. N. Y. 
Canadian Agents: Rocgieb Fbebes, 210 Rue Lemoine, Montreal 


Burns— Scalds 

treated with 
Wet Dressings of 

Hexylresorcinol Solution S. T. 37 

rapidly become 

Dry— Clean— Insensitive 

Relief of Tain is Immediate 

Infection is prevented Rapid healing is promoted 

Convenient to use No Stain or Odor 

Three and twelve ounce bottles 

Sharp & Dohme 

Baltimore 

New York _ Chicago New Orleans St. Louis Atlanta Boston 

Philadelphia Kansas City San Francisco Dallas 
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THE 


NEW-BORN INFANT 


A MANUAL OF OBSTETRICAL PEDIATRICS 


By EMERSON L. STONE, M.D. 

Assistant Clinical Professor of Obstetrics and Gj-necology, School of Medicine, Yale University; 
Attending Obstetrician and Gynecologist to the New Haven Hospital; Attending 
Obstetrician to the Grace Hospital, New Haven 


WITH A FOREWORD 

By J. WHITRIDGE WILLIAMS, M.D., Sc.D., LL.D. 

Professor of 'Obstetrics in the School of Medicine, Johns Hopkins University, Baldmore 


l£mo, 183 pages. Cloth, $2.00, net 



FROM THE FOREWORD 



ERUSAL of this manual has interested me so greatly that I 
am sure that it will serve a useful purpose, and I recommend 
it without hesitation to those interested in the subject. 


Unfortunately most obstetricians tend to be interested almost 
exclusively in the problems offered by the mother and to minimize 
those presented by the child. On the other hand, the pediatric 
specialist rarely has the opportunity to supervise large numbers of 
newly-born infants, with the result that the recognition and treat- 
ment of. many important diseases and abnormalities occurring in 
them are deferred, to the detriment of the child. 

This little book gives an excellent resume of the manifold problems 
which may be encountered and should prove particularly valuable 
to the practitioner who includes obstetrics in his general work. 


Washington Square Lea & Pebiger PhiJadelphia 
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The Calm 
After 
the Storm 















'fi 


— 


T ossed about for many 
hours by fierce gales, the 
ship at last rides in calm waters. 

Blue skies and light breezes 
bring joy and relief to all. By 
the same token, the physician . 
who restores mental calm after 
nervous or emotional stress 
brings welcome relief to the 
patient. 

Remarkable indeed is the power 
of Luminal to quiet an irritable 
nervous system. The sedative 
effect is secured by a small dose, 
which can be taken throughout 
the day without causing drowsi- 
ness. Elixir of Luminal ( gr. 

per teaspoonful) is a highly 

palatable form for such medi- 
cation. 

Indications: Hysteria, Neurasthenia, 
Cardiac Neuroses, Dysmenorrhea 
and Climacteric Disturbances. 


ELIXIR of LUMINAL 

“luminal" rec. u. s. pat. orr. 

ERANOOF PHENOBARBITAL 

Supplied in 4 oz. and 12 oz. bottles 



WINTHROP CHEMICAL COMPANY, INC. 
117 HUDSON STREET NEW YORK, N.Y. 
CANADA: WINDSOR, ONT. 


THERE IS NO 


SUBSTITUTE 


FOR WINTHROP Q_U A L I T Y 
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Leaves from a 
Therapeutic 
Notebook 


No. 8 


There are strong objections to 
the administration of massive 
doses of soda or other single alka- 
lis in acidosis or hyperacidity — 
the therapeutic dosage has to be 
constantly increased and there is 
a danger of setting up an alkalosis. 

The more satisfactory treat- 
ment for quick and safe relief is 
the use of the balanced alkalin- 
izing agent — ^BiSoDoL. 


BiSoDoL is a scientific combination of the 
sodium and magnesium bases with bismuth, 
digestives and flavoring. 

BiSoDoL is proving its value as a satisfactory 
antacid in gastric hyperacidity with som stomach 
and acid eructations after meals. It is also effect- 
ive in the relief of cyclic vomiting and the morning 
sickness of pregnancy. 

Write for sample container and literature. 
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BiSoDoL 

The BiSoDoL Company 

130 Bristol Street, Dept. AS-6 

NEW ha\t<:n, conn. 
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INFECTION 

With a Virulent Culture 

Suppressed by Vitamine~B Feeding 

Very remarkable experiments were recently cond cted at Yale University Med. School, 
by Drs. Rose and Cowgill. (Soc. for Exp. Biol. & Med., May.) 

A series of healthy animals were injected with living cultures of Bacillus welchii. 
When the animals received a regular diet, low in vitamine-B, bacteria developed, pus areas 
were established and B. Welchii were found in the blood stream. 

But, when an adequate amount of Yeast Vitamine-B Concentrate (Harris) was added 
to the diet, negative blood cultures were obtained. The authors state: “. . . ■ This 
procedure was repeated a number of times over a period of IS months and the same results 
obtained." 

This is the first instance in the chemistry of immunity, where a factor of the diet has 
shown such importance in establishing anti-bodies or in combating infectious disease.' 

Obviously — 

YEAST VITAMINE-HARRIS (TABLETS) 

and 

BREWERS’ YEAST-HARRIS 

(Medicinal Powder) 

are indicated in such infections as — 

Hidden Foci (suspected or known) 

GRIPPE, INFLUENZA, PNEUMONIAS 

and isolated pus areas, which often follow these. 

ARE PELLAGRA AND HERPES RELATED? 

Since Dr. Goldberger (U. S. P. H, Service) cured cases of pellagra with Brewers’ Yeast — 
Harris and Dr. Gerstenberger (Lakeside Hosp. Cleveland) successfully treated Herpes with 
Yeast Vitamine Tablets (Harris), are these diseases similar in origin and were they cured by 
‘‘immunity building” or by supplying Vitamine-B deficiency? 

BREWERS’ YEAST-HARRIS 

and 

YEAST VITAMINE-HARRIS (TABLETS) 

are indicated in both 
Sample bottle $1.00 

THE HARRIS LABORATORIES, Inc. 

Tuckahoe, New York 
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